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HF  TRANSCEIVER 
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Nottiing  compares  to  the  captivating 
experience  of  operating  the  finest  transceiver 
on  the  mariiel,  the  IC-781.  Hie  exhilaration 
of  operating  the  IC-781  is  matched  only  by 
the  luxurv'  of  its  ciystal  clear  communications. 

Designed  for  rigorous  operation,  the 
IC-781  is  the  result  of  extreme  dedication, 
exceptional  craftmanship  and  precision 
engineering.  The  IC-78 1  fuses  the  perfect 
blend  of  features  such  as  driving  power, 
incredible  clarity,  a  Multi-Function  CRT 
Display,  Spectrum  Scope  and  Icom's 
exclusive  DDS  System  to  achieve  unbeatable 
HF  operation  worldwide. 


Whether  you  aspire  to  DX,  contest  or 
enjoy  legendai^'  performance,  the  IC-781 
inspires  countless  hours  of  devoted 
attention.  Backed  by  a  service  commitment 
second  to  none,  four  facioo'  service  centers 
and  a  one-year  factory  warranty,  the  IC-78i 
characterizes  Icom's  dedication  to  excellence. 

For  full  details  call  the  itom  bructiure 
Hotline  at  1-800-999-9877. 
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Private  Patch  5Z! 


Connect  Systems  Inc 


NO^SC      OTMF       IMT  CfV 


MULT1-MOOE  INTERCOHNECT 


-J  i_ 


POWER 


SIMPLY  CONNECT  PRIVATE  PATCH  V  TO  THE  MIC 
AND  SPEAKER  JACK  OF  YOUR  BASE  .  . . 

AND  YOUR  MOBILE  BECOMES  A  PHONEl 


PRiVATE  PATCH  V  Is  the  most  versatlte  Ifiterconr^ect 
available  today,  A  buift-in  keyboard  and  digital  dispiay 
give  the  user  full  control  of  all  modes  and  features. 
PRIVATE  PATCH  V  can  be  your  simplex  patch  today 
and  your  repeater  controller  with  duplex  autopatch 
tomorrow. 

When  you  compare  the  features  and  ease  of 
Installation,  nothing  else  comes  ctose! 

•   FOUR  SELECTABLE  OPERATING  MODES 
t,  VOX  ENHANCED  SAMPLING:  A  simplex 
mode  permitting  mobile  break-in.  The  sample 
rate  is  reduced  when  the  land  party  is  speaking. 

2.  STRAIGHT  VOX:  A  simplex  mode  free  of 
sampling  intefruptions.  use  simplex  or  through 
remotely  located  repeaters  to  extend  range. 

3.  SEMI-DUPLEX:  Use  privacy  mode  if  desired. 

4.  REPEATER  CONTROLLER:  Wifl  convert  any 
receiver  and  transmitter  into  a  full  featured 
repeater. 

BUILT-IN  PROGRAMMING  KEYBOARD 
AND  DISPLAY 

90  NUMBER  SPEED-DIALER 

LAST  NUMBER  REDIAL 

AUTOMATIC  DIALTONE/BUSY  DISCONNECT 

USER  PROGRAMMABLE  CW  ID 

HOOKFLASH 

REGENERATED  TONE  OR  PULSE  DIALOUT 

TOLL  RESTRICT 

1-SOO  DIALING 

CONNECT  CODE 

Select  *  plus  1-4  digits.  Any  comynatlon. 

TOLL  OVERRIDE  CONNECT  CODE 

Select  *  plus  1-4  digits.  Any  combination. 


DISCONNECT  CODE 

Select  #  Of  #  plus  connect  code  digits. 

CALL  LIMIT  TIMER 

Selectable  .5-49.5  minutes  in  .5  min,  steps. 

MOBILE  ACTIVITY  TIMER 

Selectable  1-99  seconds  in  t  sec.  steps. 

LINE  IN  USE  INHfBlT 
CALL  WAITING 

RINGOUT  (REVERSE  PATCH) 

Rings  like  a  phone. 

TELEPHONE  INITIATED  REMOTE  BASE 

REMOTELY  CONTROLLABLE  RELAY 
(RELAY  OPTIONAL) 

NON  VOLATILE  fyiEMORY 

LIGHTNING  PROTECTION 

COMPACT  SIZE  2'*H  •  111^*'W  •  7V4"D 

ONE  YEAR  WARRANTY  Parts  &  Labor 


Connect  Systems  Inc. 

2064  Eastman  Ave.,  #113 

Ventura,  CA  93003 

Phone  (805}  642-7184 

FAX  (805)  642-7271 

TOLL  FREE 

1-800-545-1349 

CIRCLE  12  ON  fi£ADEl^  SEAVICE  CARD 


Letters 


Numtier  1  on  your  Feedback  e&rd 


George  Fennelt  K3E0E,  Bytfer  PA  A 
coupie  of  QlhoT  hsms  and  I  have  sianed 
ATVing  in  Bytter  County  and  are  having  a 
ball  P5  audio  and  video  is  a  LI  amund .  This 
Is  the  most  tun  iVe  had  \n  ages.  I  just 
finished  setting  in  a  1 0^foot  parabolic  to  do 
EME  and  shuttle  do wnllnk  (to  rebroadcast 
on  ATV)  and  am  building  b  couple  of 
Iransveders.  I  also  bough l  a  Kenwood 
53 1 A  t. 2  GHz  transceiver,  and  am  build- 
ing a  small  24"  parabolic  antenna  for  IhaL 
To  think  that  t  oouki  be  missing  all  tt^is  fun 
while  worrying  about  upgrading  and  build- 
ing code  speed  Maytie  someday,  b\A  deH^ 
fiilety  not  now.  We're  cooking  with  mh 
mwmvm  and  havir>g  a  blast.  (Must  avoid 
ionization  erf  onestif— did  you  know  tiiat  a 
ciack  if>  the  waveguide  of  a  i3cm^  1  kW 
amp  2  114'  X  1/64"  wilt  produce  energy 
250,000  times  Ih©  safe  [?1  exposure  limit? 
WOW— that's  what  those  cramps  are!| 

You  should  be  starting  some  stuff  for  Ra- 
dio Fun  to  hefp  get  newcomers  interBsted 
in  A  TV,  1200  MHz,  and  so  on.  Let's  get  on 
the  bail  and  get  more  hams  interested  tn 
doing  fun  things— and  perhaps  get  them 
off  ttte^ garbage  truck. . ..  Wayns 

IgnatJus  N.  Bova  WA3GWD.  Pittsburgh 
PA  Mr  Jasofi  Kelly's  letter  [June  '9i  is^ 
sue/ really  irritated  me.  First,  i  would  like  to 
mform  him  that  ykum  code  was  inctuded 
in  the  amateur  tests  fdr  good  reason.  Our 
operators  could  get  through  umJer  severe 
OBM  u^ng  Morse  code.  Under  em«gefv 
cy  conditiofts,  where  ham  operators  are 
counted  on  to  provide  criticaf  communica- 
tions, this  IS  a  very  valuable  asset. 

As  for  the  existing  amateurs  being  "a 
bunch  of  old  men/'  i  can  only  wonder  how 
f^e  would  know.  Do  ham  operators  in  Iowa 
give  their  age  as  well  as  their  call? 

Most  ham  operalors  are  concerned, 
and  rightly  so,  thai  some  ol  the  valuable 
ham  bands  could  turn  into  another  CB  fi- 
asco ,  Bac  k  m  the  60s,  like  ma  n  y  h  am  oper- 
ators. I  read  about  all  the  woi^derful  things 
CB  was  going  to  do  for  ham  radio.  CB 
wouid  "oper*  the  door"  *0f  many  potentiai 
ham  operators^  and  this  would  be  the 
sparic  that  would  ignite  new  interest  in  Itiis 
vafuatste  resource.  Baloney! 

Mr.  Kelty,  I  s^tggest  that  you  listen  in  on 
the  CB  bands.  It  would  be  bearr^Dreaking 
to  have  this  happen  on  2  and  6  meters. 

The  FCC  does  not  have  the  resources  to 
control  the  CB  wasteland,  and  they  cer> 
tainly  can't  eitpecl  more  lunds  with  the 
fed  era!  b  udget  bu  rst  I  ng  at  t  he  seams .  If  we 
get  our  bands  run  over  by  rude  and  care- 
less operators  ^  ills  doubtful  thai  the  FCC 
could  do  anything  about  It,  and  we  would 
all  be  the  losers  because  of  it. 

Flfst.  re  the  code  for  getting  through  when 
cor\ditions  are  tough  rve  twardthis  claim 
for  50  years,  and  as  far  as  t  know,  there  i$ 
no  authenticated  case  m  the  last  30  years 
of  any  amateur  having  to  resort  to  code  to 
get  through  in  an  emergency.  Yes,  ot 
course  it's  possit3fe  tt's  just  incredit^ 
mMcety  Wfth  most  of  today's  transceivms 
not  even  having  a  key  jack,  we  may  never 
know. 

The  otd  men  compfatnt  Keify  makes  is 
echoed  dozens  of  times  a  month  in  the 
maif  I'm  getting  from  new  hams,  ft  isn't 


From  the  Hamshack 


i^ffimiti  to  discover  age  wfien  yoa  as*r  a 
cfmp  what  he  does  and  he  says  he's  been 
retired  for  10  years,  I  finaity  ran  into  a  non- 
retired  ham  last  Saturday^first  in 
months. 

At  a  recent  hamfest  f  asked  tor  a  show  of 
hands  of  how  many  present  with  General 
or  better  licenses  would  b&  able  to  pass  a 
13  per  Bxam  right  then.  Ten  hands  went  up 
out  of  the  whofe  room.  A  tew  years  ago  I 
proposed  as  a  joke  that  we  alt  he  re^Kam- 
ined  for  code  speed  every  year.  The  reac- 
tion was  one  of  totat  panic. 

You  say  "rightfuify  so"  about  turning 
cor  ham  bmids  into  C6.  This  shows  rm 
two  things:  1 .  You  haven 't  timened  to  2Qm 
for  the  fast  year  or  so.  it's  worse  than  any 
CB  Ive  ever  hBBfd.  2.  You  haven't  its- 
tBfWdtoCBmy^trs^ 

CB  did  indeed  hetp  us  enormousfy.  UnfU 
C6  came  a(or\g,  we  had  a  negative  growth 
for  several  years.  Almost  tOQ%  of  our  ac* 
tuai  growth  in  the  last  20  years  has  come 
from  people  who  got  started  in  CB  and 
moved  up  to  hamming. 

rmjast  back  from  LAJ*ve  never  heard 
anything  as  bad  as  thatr  2m  repeaters  on 
CB.  anywhere.  And  t often  take  a  CB  rig 
with  me  for  use  in  my  rental  cars  when  t 
travel.  I  find  CBers  usually  mitch  more 
helpful  than  hams  if  I  need  to  firjd  my  way 
or  make  a  phone  cait. 

Of  course,  f  haven 't  been  to  Ptttsburgh 
in  years,  and  you  may  ha^m  a  pocket  of 
bad  CBers.  But  remember^  only  two  peo- 
ple tn  history  fmve  t)een  arrested,  tried, 
convicted,  and  put  in  prisott  for  bad  lan- 
guage on  CB. .  and  both  were  Extra 
Class  hams.  It's  almost  enough  to  make  a 
person  thinki  But  mayt^e  not. . . .  Wayne 

Alan  S,  Koester  NOCALL  yet,  Coral 
Springs  FL  1  finally  did  III  Last  night  1 
passed  the  basic  theory  tests  and  became 
licensed  as  a  no^ode  Tech.  I  am  anxious- 
ly awaiting  the  arrival  of  my  calisign.  Like 
many  others.  1  felt  the  code  requirement 
was  an  obstacle  I  was  not  yet  ready  to 
overcorrre  I  think  thai  the  no-code  Tech 
license  ts  an  excel  lent  way  to  get  a  tasie  of 
amateur  radio.  From  what  I  have  seen  and 
read  so  far.  once  the  amateur  radK)  bug 
biiott  the  effects  are  permaner^,  I  loo. 
pian  on  upgrading  to  General  In  the  near 
future.  For  now,  however,  my  rjew  rK>code 
Tecit  license  will  enatile  me  to  get  started 
in  this  great  hobby. 

My  advice  for  anyone  interested  in  be- 
coming a  no-code  Tech  is  to  ignore  the 
disgruntled  old-timers.  We  are  noi  "glofi* 
fied  GBers."  Good  luck  to  anyone  who  will 
be  taking  the  test.  Have  confidence  In 
yourself.  You  can  do  it.  1  did! 

OoffenBlasdell  M7PCT»  Grants  Pass  OR 
in  February  1990  I  wrote  you  a  letter  say- 
ing that  I  couldn't  find  out  where  to  take  the 
ham  rad^o  exams  I  beheve  you  primed  it  in 
the  Juty  1990  issue. 

Here  iS  a  progress  report  In  February 
1990  I  went  to  Radio  Shack  and  aslted  if 
they  knew  where  the  license  exams  were 
taking  place.  They  did!  I  took  the  Novk:e. 
CW,  and  written  exams  that  month  and 
passed  Then  In  May  1990  I  passed  the 
Technician  exam.  When  December  1990 
rolled  around,  I  passed  the  General  and 


Advanced  CW  and  written  exan^  Finally 
in  May  1991  I  passed  the  Amateur  Extra 
CW  and  written  exams.  I  am  now  18  years 
old.  Ham  radio  is  lots  of  fun. 

E)orian  H7PCT—yes  we  dki  print  your  lef- 
t&^in theJt^ f^Otssue.  Thanks fora^ne 
pfogressrepoftl. .  Mndaf<AiUKM 

Ervin  L.  Sty  W6TKJ.  Nipomo  CA  1  fuly 
agree  with  your  statements  of  last  month 
on  the  crowded  2  meter  band.  Just  moved 
from  the  Los  Angetes  area  and  my  trans- 
ceiver would  scan  all  day  long  and  not 
hear  a  signal.  Once  in  a  while  Yd  hear 
someone  on  the  way  to  work  or  from  work, 
but  the  restof  the  day— nothing.  Simplex? 
Forget  it  I  Find  it  even  worse  here.  Also  on 
camping  trips  I  can  get  into  many  re- 
peaters but  there's  never  anyone  listen- 
ing. Where  do  they  come  up  with  crowded 
cx>nditions  on  2  meters? 
Sure  enjoy  your  ranting  and  raving. 

Gttrardo  O,  Loptz  Heza  XEIUQL,  Var* 
acruz,  Mexfco  Badio  communications 
has  been  the  most  important  artivity  of  my 
free  time.  Unfonunateiy.  I  tourxlout  about 
ft  wften  I  was  too  oM  to  direct  my  profes- 
sional advantages  over  the  area.  Anyway, 
I  enfoy  it  deepty,  and  I  understand  that 
everyone  o1  us  must  increase  the  interest 
ot  the  people  about  the  many  different 
things  you  can  do  in  radio. 

Three  years  after  I  looked  for  someone 
to  teach  me  Morse  code,  I  got  my  license, 
then  I  discovered  that  almost  no  one  uses 
it  regularty:  Ihe  amateurs  prefer  voice  tO 
to  I,  The  pfoblem — I  think — is  ttiat  some 
people  use  the  inexper^sive  f^am  bands  for 
business,  so  tt>e  government  tests  the 
neophyte's  interest  by  means  of  the  code 
examination. 

There  am  many  repeaters  arnJ  radio 
amateurs  in  Mexico  and  all  Spanish  Amer^ 
ica,  and  they  are  a^ays  happy  to  answer 
every  090  received.  In  Veracruz  we  love 
to  talk  with  other  persons  from  far  coufv 
tfies. 

I  want  to  express  to  you  my  desire  for 
people  to  use  more  the  1 0  meter  band  and 
to  learn  to  make  QSOs  in  Spanish.  You 
are  losing  half  of  America  without  this  lan- 
guage. 

Jeffrey  Miller  KB2FBI.  Auslln  TX  Good 
issue,  the  June  73.  You  waxed  quite  elo- 
quent this  month,  tt  will  lake  several  vtsils 
to  the  euphamism  (sic)\Q  read  i1  all 
Nonetheless,  right  on  the  mark  about 
standing  arourxj  watching  tlie  foreigners 
invent  everything  r^ew  and  useful,  whUe 
the  useless  simply  complain  about  the 
new  Techiea.  How  about  a  new  tjumpef 
sUckef?  You  coukJ  maJte  hundreds^  Tit 
give  up  CW  when  they  pry  my  cold,  dead 
hands  from  my  brass  key!'' 

Jim  Farago,  Minneapolis  MM  Per  the 
June  issue,  page  76  on  "rigs  for  kids' ^:  In 
your  editorial  you  talk  about  how  various 
parts  from  TV  sets  could  be  used  to  make 
no-cosi  QRP  rigs  and  such.  I  have  40  new 
B/W  picture  tubes.  9"  through  24",  15 
good  used  ones  4"  through  Z^  %  plus  a  few 
hundred  TV  tubes,  replacement  TV  anten- 
nas, line  cords,  deflection  yokes,  etc.,  all 
of  which  I  would  give  away  to  any  interest* 
ed  individual,  dub,  or  organization.  Sche- 
matics, too. 

I  am  not  looking  for  a  tax  writeHOfl  or  a 
trash  car^^t  iust  hope  I  can  give  these 
ilente  to  someone  interested  Haff  of  these 
sets  are  tube-type  ar»d  half  am  transistor* 
ized.  Brands  from  A  to  Z,  The  TV  shops  1 
used  to  work  in  are  al!  closed  now,  so  they 
are  no  help. 


I  do  noi  want  to  put  these  items  out  with 
the  trash  to  er>d  up  poHuttng  a  landfili 

It  was  good  to  speak  to  you  al  last 
Wovember's  Hamfest  al  Hen  nip<n  Techno 
cai  Censsf,  «ven  itroogh  you  were  much 
too  bosy  for  any  lengthy  conversation. 

Anyone  interested  in  these  pads  can  con- 
tad  Jim  Farago  at  40 1 7  42  Ave.  So.,  Min- 
neapolis MN  55406.  PLEASE  endose  an 
SA$E....UndaKA1UKM 

Tom  Rehnert  NSPLX,  Socorro  NM  Sev- 
eral years  ago  I  got  some  mail  from  you 
hawking  your  magazine.  I  was  already  fa- 
miliar with  it  and  planning  on  someday  get- 
ting a  subscription.  What  struck  me  at>out 
the  mail  was  that  it  contained  a  letter  from 
you  that  was  something  like  13  pages 
long.  1  thought  to  myself  thai  this  guy  must 
have  some  great  targe  ego  to  think  I*d  read 
ail  this,  tt  convinced  me  to  get  a  subscrip- 
twn.  I  did  read  il  all.  I've  been  getting  a  big 
kk:^  out  of  your  adttMltiS  ever  since.  The 
magazine  is  the  most  fun  to  reed  and  I 
always  k»ok  fo^^vard  to  iL 

Charles  Holm  K87HUW.  Spokane  WA  I 
am  a  Novice  operator  and  en|oy  your  mag- 
azine very  much.  Your  new  magazine,  Ra- 
dio Fun,  looks  interesting,  and  I  will  be 
subscribing.  Its  Introduction  at  this  time, 
now  that  newcomers  can  get  a  license 
without  knowing  the  code^  will  certainly 
help  the  new  operators  along,  as  well  as 
inspire  technically  inclined  pet^le  to  get  a 
ficense  and  join  us  on  the  air.  You  were 
pfOTTwting  a  nonXKle  license  years  ago, 
and  predicted  its  adoption.  Again,  you 
were  right! 

Mike  Simmons  W69CWE.  BeMdere  IL 

Several  months  ago,  you  wrtMe  in  a  73 
edrtohal  at>out  the  hazards  of  kxw  frequerv* 
cy  electromagnetic  fields  as  reported  in  a 
very  reputable  magazine.  A  tew  months 
ago,  the  XYL  of  an  old  acquaintance,  Ed 
Peic  (formerly  K9RAX),  called  us.  Grief- 
stricken,  she  told  us  that  her  husband  had 
been  undergoing  grueling  treatments  for 
leukemia,  and  she  greatly  feared  for  his 
life.  The  news  had  a  particularly  shocking 
effect,  as  Mr.  PeIc  was  a  TV  repairman;  he 
had  spent  most  of  his  life  sun^ounded  by 
low  level  EM  radiation  in  his  shop. 

As  a  formef  quality  control  engineer,  I 
knsm  thai  one  case  is  poor  proof  for  any* 
thing,  but  it  does  make  one  sit  up  and  take 
serious  notice. 

James  Mot  N6Z0B,  Hewpod  Seadi  CA 
The  April  73  described  a  DXpeditkjn  10 
MaJpelo  IslafKl  (page  $1).  These  remark- 
able people  operated  live  radios  for  about 
five  days  and  logged  40.000  QSOs. 

If  they  managed  to  keep  all  five  going  for 
24  hours/day,  this  wt>rks  out  to  atxjut  66 
QSOs/hour  per  radio.  This  ought  to  be 
considered  some  sort  of  a  record.  II  must 
have  been  especially  tough  on  a  20  wpm 
CW  operator. 

This  leaves  me  wondering— is  a  K)-sec- 
ond  QSO  what  ham  radio  is  all  about? 

H,S.  Van  Wnckel  ymPfiE,  Ontarfo  As  a 

Canadian  ham.  {  have  tveen  a  k>ng*time 
fan  ol  yours,  having  followed  your  career 
and  agreeing  with  you  on  the  past, 
present,  ar>d  future  of  amateur  radio.  Here 
in  Canada,  Tm  orte  small  voice  in  Ihe  mess 
that  we  call  ham  radio,  however  I  voice  my 
opinions  as  often  as  I  can.  Please  keep 
trying,  the  Amateur  Radio  Fraternity 
needs  people  like  you  to  remind  us  of  tf>e 
problems  we  face. 
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|i|iinili«r2on  your  Feedback  card 


Never  sa  y  die 


Wayne  Green  W2NSD/1 


...deW2NSD/1 

Humph,  sked  time  ami  you're  late. 
a$  usual.  How'm  1  going  to  get  you  lo 
shape  up  and  slop  being  a  wishy- 
washy  W3mp?  And  don't  tiy  and  put  on 
thai  "sensiUve*'  act  with  mB,  1  know 
youtoo  welL 

What  in  heck  has  happened  to  you? 
When  you  were  a  kid  you  had  a  sense 
of  adventure.  You  were  wilting  to  be  a 
piofieer.  Some  piofieer  you  are  nowl 
You  don 'I  even  see  the  new  movies 
tiefofe  Eb^ft  tells  you  whether  you're 
going  to  Hke  'em  or  not.  Pioneer? 
Pteghf  No,  most  of  you've  turned  into 
milquetoasts. 

Here  you  are  with  the  greatest  op' 
port  unity  to  pioneer  in  the  history  of  the 
ho&by.  So  what  are  you  doing,  end- 
lessly gabtjjng  on  2in  through  re- 
peaters or  blathering  ar^d  kvetching 
about  the  mess  KV4F2  and  KIMAN 
have  made  on  the  low  bands? 

Are  you  evert  on  packet  yet?  Of 
RTTY?  The  Japanese  are  busy  discov- 
ering  ways  to  squeeze  high  definition 
TV  (HDTV)  Into  narrower  bandwidths. 
They've  {ust  announced  a  new  digital 
audio  format,  the  mini-disc  (MD),  which 
crams  74  minutes  of  digital  sound  on  a 
2,5*  disc. 

Oid-lsmers  will  remember  the  '20s 
and  '30s  wtien  Gennany  had  the  edge 
on  high  technology.  German  cameras, 
radios  and  scientific  instruments  were 
the  best.  Then  they  got  involved  with 
Hitler  and  screwed  up.  Through  the 
■40s  to  the  '60s  America  was  way  out 
ahead  In  almost  every  technology.  The 
wor^d  bought  Hallicraflers  radios.  Ko- 
dak cameras  and  General  Radio  ir>- 
stnjments. 

Then  Japan  discovered  Ed  Dem* 
mfng  and  the  odd  concept  that  quality 
realty  does  coiini.  Now  we're  aJI  buymg 
Japanese  cameras,  radios  and  scien- 
tific instruments-  We're  a  (so,  in  case 
you  haven't  noticed,  seeing  Japanese 
pioneers  skiing  down  Mt.  Everest, 
crossing  the  Antarctic  on  skis,  and  in- 
venting cirdes  around  us  m  one  scmx- 
tific  f»eld  after  another. 

So  here  you  are  in  amateur  fadio» 
ffrrnty  stuck  in  the  past,  all  emotionally 
worked  up  over  GW,  a  sad  remnant  Of 
the  "305.  ill  bet  50%  of  you  aren^t 
aware  that  CW  is  every  bit  as  important 
to  us  today  as  preserving  other  antique 
modes  such  as  AM  and  spark.  Yes.  I 
know,  most  of  the  "Spark  Forever" 


crew  have  their  Silent  Key  awards  now 
and  are  grumpily  motdertng.  Wefl.  they 
gave  up  with  the  same  grace  with 
which  our  CW4orever  brethren  are 
fo-lding  their  hands. .  buoyed  on  by 
the  enthusiastic  support  of  the  Antique 
Radio  Relay  League.  Radio  retay? 
Har-de-har.  Talk  about  amonumentlo 
the  past!  And  lef  s  not  even  talk  about 
the  hoary  old  goats  you've  repeatedly 
elected  to  help  keep  amateur  radio  an 
archeologicai  resource. 

But  ts  amateur  radio  s^jppc^ed  lo  be 
using  the  incredibly  valuable  public  air* 
waves  as  a  monument  to  the  past? 
Aren't  we  supposed  to  t>e  expert meiit* 
(ng?  To  be  inventing?  To  be  pioneer- 
ing? Isn't  there  something  in  our  char- 
ter about  that?  You  bet  your  sweet 
bippy  there  is! 

So  while  hordes  o1  you  are  trying  lo 
resuscitate  dying  technologies  such  as 
AM  and  CW  from  the  dim  past,  who 
have  we  QOt  out  there  taking  advan- 
tage of  the  technologcai  eicptosion? 
Certainly  not  many  here  in  America. 

When  I  speak  at  hamfests  I  get  blank 
stares  when  I  bring  up  new  technolo- 
gies which  have  l>een  written  about  re- 
cently  in  N&wBweek  and  Time.  A  re- 
cent Forbes  article  put  our  situation 
into  perspective.  Today's  technology  Is 
heading  toward  the  microwaves, 
where  there  are  more  frequencies . 
tf>e  frequencies  it's  going  to  take  to 
deal  with  HDTV»  personal  asmmunica- 
tors  which  handle  fax.  messaging,  and 
even  graphics,  computer  networking, 
etc, 

So  here  we  are  with  500  MHz  up 
there  at  10,000-10,500  MHz.  with 
maybe  10  hams  in  the  country  using 
the  band.  Maybe  less.  Even  if  we  use 
today's  technology  we  can  get  our 
voice  channels  dowfi  to  5  kHz,  which 
would  give  us  100,000  channels.  Hey, 
we  could  all  have  our  own  repeater 
channels  and  never  have  to  bother 
talking  with  anyone  else  again! 

But,  as  these  channels  turn  from 
solid  gold  to  platinum,  and  the  com- 
mercial demand  escalates,  unless 
we're  up  there  doing  something  of  v^- 
ue  with  'em,  theyVe  going  to  go.  I  real- 
ize that  this  is  a  matter  of  little  moment 
to  most  hams.  I  }ust  don'l  understand 
how  we  ever  got  amateur  radio  off  600 
meters  and  up  to  160  meters  a  few 
generations  ago. 

That  was  back  when  Americans 
were  pioneers.  Back  whar>  we  were  ea- 


gerly exploring  new  technologies. 
Back  when  Americans  were  explonng 
the  world.  Back  when  we  had  some 
guts.  04d-trmer3  will  remember  Lowelt 
Thomas,  Frank  Buck,  0$a  and  Martin 
Johnson,  Amelia  Earhart,  Frank 
Hawkes,  Admiral  Byrd. 

Old-time  hams  will  remember 
CopthOf  ne  McDonaid  (SSTV),  W2GDQ 
(NBFM),  W2BFD  (RTTY).  W1FZJ 
(moonbounce  and  parametric  amplifi- 
ers). These  chaps  didn't  invent  and  pi- 
oneer to  be  good  guys  and  save  our 
hobby;  they  did  it  because  they  were 
having  fun.  I  knew  'em  all  well.  So 
what's  happened  to  our  country  that 
we've  stopped  having  fun  with  technol- 
ogy? These  days  99. 9 R^  of  us  are  appli* 
ance jockeys. 

No.  it  isn't  age,  Sam  Harris 
W1FZJ/KP4  was  busy  pioneering  until 
the  day  he  died.  So  was  John  Williams 
W2BFD  I  think  t  could  make  a  good 
case  for  old  Doc  Spock  t^emg  at  the 
bottom  ot  this  softening  ot  Arr>erica. 

Yes.  of  course  I  have  a  solution.  But 
It  Isn't  one  you're  going  to  like.  The 
solution  lies  in  our  yeungsiers.  Per^ 
haps  we  can  sneak  into  our  schools 
and  start  countering  the  general  con- 
cept that  technology  is  bad.  Maybe  we 
can  gel  the  ktds  interested  m  the  fun  we 
have  to  offer. .  .not  in  rag-chewing 
endlessly,  but  in  expenmeming . . .  in 
piorieering  new  communications. 

Tire  food  is  there  on  the  table,  with 
fascmating  stuff  from  AEA  and  othef 
ham  maufacturers.  The  question  is, 
how  can  we  gel  today's  hams,  starved 
as  they  are  lor  excitement  and  making 
up  for  it  by  making  a  shambies  of  our 
t>ands,  10  reach  out  and  even  taste  tiie 
banquet?  Please  advise.  It's  out  there, 
waiting.  It  isnH  expertstve.  but  it  does 
mean  havirvg  to  learn   .   andtodlare 

220  Live  St 

A  reader;  who's  in  the  communica- 
tions business,  advises  that  while  we 
American  hams  may  not  be  doing 
much  with  220,  there  is  a  brisk  busi- 
ness going  on  just  to  our  south.  The 
drug  business  in  Cotombia  is  apparent- 
ly delighted  with  the  220  band  and 
busy  buying  portable  repeaters.  HTs 
Mith  scramblers  in  hundred  lots.  mo> 
bile  transceivers,  $15^000  monitors, 
amplifiers,  antennas,  night  vision 
equipment,  and  so  on.  Hey,  they've  got 
to  get  that  cocaine  up  here  for  our 
crack  houses,  right? 


A  good  Mend  who  ran  a  ham  store  in 
Boston  said  he  often  had  Hispanic  men 
come  into  his  store  with  huge  roHs  of 
money  wanting  to  buy  144  and  220 
MHz  repeaters  and  HTs  lor  cash.  May^ 
be  the  ham  equipment  business  isn't 
as  badly  off  as  1  thought. 

Drug  dealers  make  so  much  money 
on  each  delivery  that  they  can  afford  to 
buy  a  repeater  and  HTs  and  throw 
them  away  after  one  use.  I  wonder 
where  the  Colombian  surplus  stores 
are.  There  may  be  some  great  buys. 

U.S.  vs,  Japan 

fn  case  there's  a  question  in  your 
mind  about  what  our  new  no-code  li- 
cense can  do  for  us,  let's  just  look  and 
see  what's  happened  in  Japan,  where 
they've  had  such  a  license  for  years. 
The  May  issue  of  CO  Ham  Radio, 
QSTs  Japanese  equivalent,  was  the 
usual  586'page  phone-book-sized 
magazine. 

Yes.  I've  been  endlessly  hearfng 
that  unless  we  keep  out  the  nffraff, 
we  II  end  up  with  one  huge  CB  mess 
here  in  America.  Well,  for  more  than  20 
years  we've  kept  our  barriers  up  to  dis* 
courage  the  unwashed  hordes,  yet 
when  I  hsten  to  20m  I  hear  worse 
garbage  these  days  than  IVe  heard  on 
CB  in  years. 

So  how  have  the  Japanese  fared 
with  their  no-code  licensing?  I  think  we 
can  get  a  good  indication  just  by  look- 
Ing  at  their  ham  magazines  which 
are  ati  monsters  compared  to  the  ane- 
mic ham  magazines  we  have  ieft  here. 

Looking  over  the  May  COHR,  the 
first  270  pages  are  solid  advertising, 
mostly  in  tour  colors.  The  last  64  pages 
of  the  book  are  also  advertising  . 
plus  many  ads  m  t)etween.  They  not 
only  have  att  the  ham  gear  we  have 
available  here,  they  also  have  a  whole 
bunch  of  wonderful  products  that 
aren't  being  exported  to  the  U.S.  be- 
cause our  market  is  too  small  lo  bother* 

After  the  front  of  the  magazine  ad- 
vertising sectton  they  have  24  pages  ol 
tundamentat  antenna  intormation — 
how  they  work— how  to  use  a  dip  meter 
lo  tune  your  antenna — measuring  an- 
tenna impedance— how  lo  build  a  sim- 
pie  Z-meter— building  simple  low-  and 
high -pass  filters— building  a  40  meter 
curtain— and  a  dozen  or  so  more  sim- 
ple antennas.  Then  comes  IC  funda- 
mentals and  14  pages  of  easy  \C  build- 
ing projects. 

There's  a  simple  three  transistor 
tOm  FM  rig  constryclkKi  articte.  a  440 
MHz  25  watl  amplifier  and  a  good  arti- 
cle  on  using  DAT  recorders  with  ama* 
leur  radio.  There  are  reviews  of  a  com- 
puter togging  prog  ram »  a  JRC  OJ-30 
MHz  receiver,  an  Azden  10m  FM  trans* 
ceiver.  a  couple  of  new  HTs,  and  the 
Yaesu  FT-1011  transceiver. 

Next  comes  l>asic  transistor  theory, 
more  antenna  articles,  more  simple 
construction  projects,  a  cotortul  new 
products  section.  OXpeditton  pictures 
(In  cofor).  hamshack  photos,  satellite 
news,  DX  awards  and  certificates.  The 
hamfesl  and  club  activity  photo  section 
has  163  full-color  group  photos.  There 
are  activity  report  sections  for  every 

Continued  on  page  73 
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TM-241A 

TM-441A/TM-541A 

Compact  FM  Mobile 
transceivers 


I 


Here  are  your  new  mobtle  cam- 
pa  nions  -  at  your  service  whenever 
you're  on  the  road!  Their  compact 
size  makes  installation  a  snap,  and 
the  remote  control  options  allow  you 
to  customize  your  installation  for 
that  "professional"  look! 

•  Wide  band  receiver  coverage.  The 
TM-241A  receives  from  118-173.995 
MHz.  Transmit  range  is  144*148  MHz. 
(Modifiable  for  MARS  and  CAP 
operation,  permits  required.) 

•  TM-441A  covers  438-449.995  MHz, 
and  the  TM'531A  covers 
1240-1299.995  MHz. 

•  CTCSS  encode  built-in,  selectable 
from  the  front  panel* 

•  Selectable  frequency  steps  for 
q(jlcl<  and  easy  QSY. 

•  TM-241A  provides  50  W  TM-441A 
35  W,  and  TM-541A 10  W.  Three 
power  positions,  5, 10,  and  full.  The 
TM'541A  has  two  power  positions, 

1  and  10  watts. 

•  20  fuH-function  memory  channels 
store  frequency,  repeater  offset 
sub-tone  frequencies,  and  repeater 
reverse  information.  Repeater 
offset  on  2m  is  automatically 
selected.  There  are  four  channels 
for  "odd  split"  operation. 

•  Tone  Alert  System  with  Elapsed 
Time  indicator. 

•  Auto-power  off  function,  and  time- 
out timer. 

Spscffin^tions  guamnteed  for  Amateur  band  o$e  onty 
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RC-20  Remote  Control  Unit 

As  supplied,  one  RC-20  will  control 
one  transceiver  Most  often-used 
front  panel  functions  are  control- 
lable from  the  RC-20  The  RC-20 
and  IF-20  combine  to  allow  control 
of  up  to  four  radios. 


Seiective  calling  and  pager  option. 
The  DTU-2  option  enables  the  Dual 
Tone  Squelch  System  (DTSS).  allow- 
ing selective  calling  and  paging  using 
standard  DTMF  tones. 
Digital  recording  system  option. 
Used  in  conjunction  with  the  tone 
alert  system,  the  DRU-1  allows  mes- 
sage storage  of  up  to  32  seconds. 
Multiple  scanning  functions.  Band 
and  memory  scan,  with  selectable 
scan  stops  and  memory  channel 
lock-out. 

Large  LCD  display  with  four-step 
dimmer  control. 

Automatic  Lock  Tuning  (ALT)  for 
the  TM-541A.  Compensates  for  drift. 


•  Supplied  accessories.  Mounting 
bracket,  DC  cable,  fu^l!16lC'44DM 
multi-function  DTMF  mia 

Optional  accessories 

•  DRU-1  Digital  Recording  Unit 

•  DTU'2  DTSS  unit  •  IF-20  Interface 
unit,  used  with  the  RC-20,  allows  more 
than  two  transceivers  to  be  remotely 
controlled  •  MA-700  2m/70cm  dual 
band  antenna  with  duplexer  (mount 
not  supplied)  •  MB-201  Extra  mount- 
ing bracket  •  MC-44  Multifunction 
hand  microphone  •  MC-55  (8*pin) 
Mobile  mic.  with  time-out  timer 

•  MC-60A,  MC-80,  MC-85  Base 
station  mics.  •  PG-2N  Extra  DC  cable 

•  PG-3B  DC  line  noise  filter  •  PG-4G 
Extra  control  cable  •  PG-4H  Interface 
connecting  cable  •  P6-4J  Extension 
cable  kit  •  PS-50/PS-430  DC  power 
supplies  •  RC-10  Handset  remote  con- 
troller* RC-20  Remote  control  head 

•  SP-41  Compact  mobile  speaker 

•  SP-50B  Mobile  speaker  •  TSU-6 
Programmable  CTCSS  decoder 

KENWOOD  USA.  CORPORATION 

COMMUNiC  AHONS  L  TEST  EQUIPMENT  GROUP 

RO  BOX  22745. 2201  E  Dominguea  Street 
Long  Beach.  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC. 
RO,  BOX  1075. 959  Gana  Court 
Mississauga.  Ontario,  Canada  L4T  4C2 
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TH-27A/47A 

2  m  and  70  cm  Super 
Compact  HTs 

Here  is  a  great  new  addition  to 
Kenwood's  HT  family  --  the  all  new 
TH-27A  tor  2  metem  andTH-47A  tor 
70  cm  I  Super  compact  and  beau*^ 
tifully  designed,  these  pocket- 
sized  twins  give  you  full-size 
performance* 

•  Large  capacity  NiCd  tiattery 
p?ck  supplied. The  standard 
battery  pack  is  72  volts,  700  mAh, 
providing  extended  transmit  time 
with  2.5  watts.  (TH-47A:  1.5  W) 

•  Extended  receive  coverage. 
TH-27A:  118-165  MHz:TH-47A: 
438-449,995  MHz.  TX  on  Amateur 
bands  only,  (TH-27A  modifiable  for 
MARS/CAP  Permits  required.  Spec- 
ifications guaranteed  for  Amateur 
bands  only.) 

•  Mult  J -function  scanning. 
Band  and  memory  channels  can 
be  scanned,  with  time  operated 
Of  carrier  operated  scan  stop. 

•  Frequency  step  selectable  for 
quick  OS Y.  Choose  from  5, 10. 12.5, 
15, 20,  or  25  kHz  steps. 

•  Built-in  digital  clock  with 
programmable  timer 

•  Dual  Tone  Squelch  System 
(DTSS),  Compatible  with  the 
TH-26AT  Series  and  the 
TM-941A  Triple  bander,  as 
well  as  other  Kenwood 
series  transceivers,  this 
selective  calling  system 
uses  standard  DTMF  to  open 
squelch. 

•  Five  watts  output  when  operated 
with  PB*14  battery  pack  or  13.8  volts. 

•  T-Alert  for  quiet  monitoring. 
Tone  Alert  beeps  when  squelch 
is  opened. 

•  Auto  battery  saver,  auto  power 
off  function,  and  economy  power 
mode  extends  battery  life. 

•  DTMF  memory- The  DTMF 
memory  function  can  be  used  as 
an  auto-dialen  Ail  characters  from 
the  16-key  pad  can  be  stored, 
allowing  repeater  control  codes 
to  be  stored! 


ct  Champion! 


41  memories.  All  channels 

store  receive  and  transmit 
separately  for  "odd  split* 

#  DC  direct  in  operation. 

Allows  external  DC  to  be 
used  (7.2  -  16  volts). 
When  external  power  is 
used,  the  batteries  are 
being  charged. 
(PB-13  only) 


Optional  accessories: 

•  BC-14:  Wall  Charger  for  PB-13  •  0C-1S: 
Rapid  charger  for  P8-13, 14  •  BC-16:  Wall 
charger  for  PB-14  •  BH-6:  Swivel  mount 

•  BT-8:  Six  call  AA  Alkaline  battery  case 

•  HMC-2:  Headset  with  VOX  and  PTT 

•  PB-13: 72  V,  700  mAh  NiCd  pack  •  PB-14; 
12  V,  300  mAh  NiCd  pack  ♦  PQ-3F:  DC 
cable  with  filter  and  cigarette  lighter  plug 

•  PG'2W:  DC  cable  •  SC-31:  Soft  case 
•SiyiC-31:  Standard  speaker 
mic*SMC-32:  Compact 
speaker  mk;  •  SMC-33i 

Compact  speaker  mic^ 
with  controls 
•  WR-2:Waterj 
resistant 
bag. 
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•  Automatic  offset  selection 
(TH-27A). 

•  Direct  keyboard  frequency  entry. 
The  rotary  dial  can  also  be  used 

to  select  memory,  frequency, 
frequency  step,  CTCSS,  and 

scan  direction, 

•  CTCSS  encode/decode  bulft-in. 

•  Supplied  accessories; 
Rubber  flex  antenna,  battery  pack, 
wall  charger,  belt  hook,  wrist  strap, 
dust  caps. 
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EDITED  BY  LINDA  RENEAU  KA  WKM 


Ham  Physicians  Speak  Up 


1 1 


Only  a  person  familiar  with  both 
medicine  and  amateur  radio  can  make  this 
determination  correctly,"  writes  Christine 
Haycock.  M.D..  WB2YBA,  in  a  letter  to  fellow 
physicians  published  In  New  Jersey 
Medicine.  She  (s  referring,  ol  course,  to  the 
telegraphy  waiver  for  handicapped  hams.  In 
December  1900  the  FCC  pass^  Docket  90- 
356,  exempting  handicapped  persons  from 
code  tests  if  their  physical  condition  prevents 
them  from  leaming  the  code  at  1 3  or  20  wpm. 
Dr.  Haycock  notes;  "Totally  handicapped 
quadriplegics  have  mastered  these  require- 
ments, as  well  as  blind  or  deaf  individuals,  and 
the  psychological  benefits  of  this  achievement 
are  immeasurable.  There  are,  however,  some 
rare  instances  where  an  individuat  cannot 
meet  this  goal,  hence  the  FCC  edict/' 

Morris  Soled.  M.O,,  W^NXS  advises  nan* 
ham  colleagues  that  "Ham  radio  is  a  popular 
hobby  among  physicians,  and  you  should  be 
able  to  find  a  member  of  your  staff  to  answer 
further  questions  before  being  a  'nice  guy* 
and  signing  a  note  you  do  not  understand." 

Dr.  Edward  N.  Ludin^  M.O.,  K2UK.  pres4< 
dent  of  the  Medical  Amateur  Radio  Council* 
Ltd,.  MARCO,  was  also  published.  He  notes 
that  the  precise  meaning  of  "severely  handi- 
capped indivrduar'  is  unclear  in  relation  to  the 
Act  [the  1988  Devetopmentat  DisabWiies  Act, 
29  use  706(1 5)(A)(tlt)},  and  thai  the  average 


physician  ". .  .could  not  be  expected  to  know 
what  effect  these  disabilities  may  have  on  [a 
person's  ability  in)  teaming  Morse  code."  Like 
Doctors  Haycock  and  Soled,  he  urges  physi- 
cians to  not  sign  a  certificate  of  exemption 
lightly.  He  says,  *'. .  .please  request,  from  a 
local  amateur  operator,  preferably  another 
physician,  appropriate  advice.  I  hope  that  oth- 
er physician  hams  will  let  their  fellow  physf- 
cians  at  the  local  level  know  of  their  availability 
in  this  regard.'^  TNX  W5Yi  Report.  VoL  13, 
issue  12. 


A  Brave  Young  Ham 

One  of  the  highlights  of  KSIR's  trek  to  the 
Dayton  Hamventlon  was  meeting  Seth 
XU1SS  from  Kampuchea.  "What  a  fascf- 
natlng  story  of  bravery  and  hardship/*  K6IR 
writes  us.  "Seth*s  amateur  radio  operations 
from  the  jungles  Of  Kampuchea  using  the  call 
XU1SS  while  under  enemy  gunfire.  .  his 
heroic  escape  from  Kampuchea. .  and  his 
ultimate  reunion,  after  over  a  decade  of  sepa- 
ration, with  his  family  in  Washington  State 
after  the  death  of  his  brother.  .  all  add  up  to 
a  tale  worthy  of  a  suspenseful  movie.  The 
enclosed  photo  of  this  brave  young  man  (see 
Photo  A}  who  has  endured  so  much  belies 
the  tragedies  he  has  endured  in  his  young  life. 
Seth  is  truly  a  remarkable  young  man  and  an 
outstanding  tribute  to  our  worldwide  hobby  of 
amateur  radio."  TNX  Kenneth  M.  Miller  K6IR. 


Mir  Wants  Mewsi 

U5MIR  requests  packet  stations  leaving 
messages  on  U5MIR-1  to  include  news — 
most  messages  are  boring!  KP48JD  had  the 
"...  unique  opportunity,  the  rare  pleasure,  to 
QSO  in  FM  vofce  with  cosmonaut  Sergey 
Krikalev  USMIR  for  about  two  minutes..," 
last  June.  He  lists  four  messages  from 
Sergey:  1.  He  sends  to  all:  Greetings  from 
space!  2.  He  congratulates  the  ship  crew  and 
NASA  for  the  successful  launch  of  mission 
STS-40  and  the  shuttle  Coiumbia,  and  looks 
forward  to  making  a  QSO  tn  FM  voice  when 
their  footprints  overlap.  3.  He  respectfully  re- 
quests all  the  earth  packet  stations  leaving 
messages  on  USMIR  to  please  kindly  include 
news;  they  need  entertainment,  and  the  usual 
content  of  the  messages  they  now  receive  is 
boring.  4,  Sergey  will  be  avaifable  on  his  "free 
time*'  for  more  FM  voice  QSOs  on  145.55 
MHz.  Dosvsdaniya  to  all  from  space.  De 
KP4BJD  @  KP4GE.PR.USA.CABB. 


No  American  Woodpecker 

The  U.S.  Air  Force  has  scrapped  its  plans 
for  an  over-the-horizon  backscatter  (OTH* 
B)  radar  system*  according  to  Jane's  De- 
fense Weekiy.  The  program  has  been  called 

the  ''American  Woodpecker'*  because  its  So- 
viet counterpart  is  known  as  the  "Russian 
Woodpecker/'  The  interference  this  system 
causes  in  shortwave  communications  resem- 
bles the  pecking  of  a  woodpecker. 

The  American  OTH-B  would  have  had  a 
range  10  times  greater  than  that  of  conven- 
tional radar,  and  served  as  an  early  warning 
system.  General  Electric  was  to  build  four  sys- 
tems spanning  the  Northeast.  West  Coast, 
Alaska,  and  north-centrat  states.  The  decision 
to  scrap  this  project  will  help  alleviate  the  fear 
of  increased  QRM  to  HF  communications  on 
the  ham  bands.  TNX  Westitnk  Report,  No. 
602.  (The  major  details  of  the  OTH^B  project 
was  reported  in  '*QRX"  in  the  August  1990 
issue,) 


No-Code  ROs 


Photo  A.  Seth  XUISS  (left)  from  Kampuchea  and  Ken  Miihr  K6tR  (right)  meet  at  the  Dayton 
Hamvention. 


Where  ft  can  legally  do  so,  the  FCC  is 
relaxing  its  rules  which  require  radio  offi- 
cers with  Morse  code  proficiency  on  tx)ard 
Qcean*going  vessels.  Recently,  the  Com- 
mission amended  its  rules  to  permit  small  pas- 
senger ships  weighing  under  100  gross  ions 
to  operate  under  the  general  exemption  from 
the  manual  Morse  code  radiotelegraph  sta- 
tfon  requirements  beyond  the  current  100 
nautical  mile  limit.  TNX  W5Yf  Report,  VoL  13, 
issue  12. 
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Poor  Man's  Packet 


A  complete  software  TNC  for  PC  compatiblesi 

F.  Kevin  Feeney  WB2EMS  and  Andy  Payne  N8KEI 


f 


Poor  Man's  Packet  (PMP)  was  conceived 
in  the  fall  of  1988.  Andy  Payne  N8KE1,  an 
electrical  engineering  student  at  Cornell  Umver- 
sity ,  wanted  to  get  into  packet  but  a  TNC  wasn't 
within  his  studcnt^s  budget  He  was  sure  he 
could  write  a  software  TNC  for  IBM  PCs  and 
compaiibles.  Td  been  involved  in  packet  for 
sevemi  years,  but  I  wanted  a  more  compact 
meaasof  operaung  portable  with  my  new  laptop 
computer— like  a  software  TNC  running  on  the 
laptop  with  a  n^mall  modem  interface.  Andy  and  1 
ran  into  each  other  on  the  local  repeater,  met  to 
exhange  ideas,  and  PMP  was  bom* 

A  regular  TNC  consists  of  a  dedicated  micTD- 
compitter,  some  software  in  ROM,  a  simple  Bell 
202  modem,  perhaps  an  HDLC  chip  or  a  Data 
Carrier  Detect  (DCD)  circuit,  and  some  *  'glue'  * 
chips  to  tie  everything  together.  Most  people 
then  hook  up  thij*  iipecializcd  little  microcomput- 
er device  to  a  pergonal  computer  of  considerably 
more  power  and  capacity.  The  processing  pow- 
er of  the  PC  is  mostly  wasted,  used  only  to  loop 
on  a  simple  terminal  program^  shuffling 
keystrokes  to  the  TNC  and  bytes  from  the  TNC 
to  the  screen. 

What  is  PMP? 

PMP  approaches  the  task  from  a  different  di- 
reaton,  using  the  PC  to  do  the  work  of  the 

dedicated  microcontroller.  The  software  is  on 
disk  instead  of  in  ROM.  Hardware  HDLC  and 
ECD  circuits  are  nice,  but  not  necessary  for 
simple  TNC  implementation.  The  mtxiem  is  a 
simple,  onc-ehip,  external  design  that  the  soft- 
ware accesses  via  the  handshake  lines  on  the 
printer  port.  The  terminal  inlerface  functions 
are  built  right  into  the  program,  with  direa  ac* 
ttss  to  the  screen  and  kevhoard,  lastcad  of  sior* 
ing  operating  parameters  such  as  callsign,  trans- 
mit delays,  or  number  of  rctrys  in  a  non-volatile 
memory  like  a  regular  TNC  PMP  reads  them  in 
on  startup  from  a  configuration  file. 

Using  this  design,  you  can  build  a  simple, 
inexpensive  packet  communicatioos  system.  PMP 
won't  support  multiple  connects  or  act  as  a  black 
box  TNC  for  use  as  part  of  a  BBS,  but  it's  good 
for  the  usual  connections  to  the  local  BBS  to  read 
and  post  mail,  for  getting  your  feet  wet  in  pack- 
et, and  for  portable  or  emergency  operation. 
lEd.  Note:  Jlic  PMP  program  is  available  from 
the  author  as  welt  as  the  73  BBS  at  (603)  525- 
44384 

Hon  It  Works 

To  transmit  a  packet,  the  software  builds  the 
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Photo  A  Ponabk  packet  wiihom  a  77VC/ 


Photo  B.  Vie  interface  insialls  easily  between 
your  computer  and  radio. 

packet  up  from  the  entered  data.  It  then  com- 
fnands  data  bit  Dl  (pin  3)  on  the  printer  port 
HIGH,  turning  Q2  on  and  keying  the  radio. 
Then  the  software  begins  toggling  the  DB  bit 
(pin  2)  back  and  forth,  sending  the  packet 
''flags'  *  to  open  up  the  distant  receiver  and  syn- 
chronize the  demodulator.  After  the  flags  are 
sent,  the  software  sends  the  actual  data  in  the 
packet,  then  more  flags  ai  the  end.  Finally,  the 
software  turns  off  D 1  and  the  radio  unkeys. 

Receiving  packets  is  a  Uttle  more  complicate 
ed.  While  the  radio  is  squelched,  the  Carrier 
Detect  output  (CDT— pin  3  of  die  3103)  is  held 
LOW.  The  software  * 'watches"  this  by  looking 
at  the  printer  port  BUSY  line  (pin  11)  indicating 
thai  packets  are  presently  incoming,  which  frees 
the  software  to  handle  the  keyKiard  processing, 
disk  operations,  and  screen  updates. 

When  the  radio  unsqueleh^  and  sufficient  au- 
dio starts  coming  into  the  chip,  the  CDT  line 
goes  HIGH*  signalling  the  software  to  *'drop 
everything'*  by  disabling  interrupts.  It  starts 
timing  the  1  and  0  transitions  coming  from  the 
modem  on  the  Receive  Data  line  (RXD— pin  8  of 
the  3105). 

It  does  this  until  the  radio  squelches  and  the 
CDT  line  goes  high  again,  at  which  point  the 
software  translates  the  data  it  has  just  received 
from  NRZI  bit  flips  into  ASCII  and  displays  it  on 


the  screen.  The  program  then  goes  on  to  handle 
the  other  tasks  that  were  shut  off  during  the 
incoming  packet. 

The  Modem 

While  Andy  was  cooking  up  the  software,  1 
stancd  building  modems.  I  evaluated  several  of 
the  chips  available.  The  EXAR  22M/2206  are 
used  in  several  commercial  TNCs.  but  they  can 
be  ftnicky  to  tune  and  keep  tuned,  and  I  was 
concerned  about  temperature  swings  while 
portable. 

The  AMD  7910  World  Chip  offers  several 
modem  frequencies,  including  some  suitable  for 
HF  packet,  but  it's  physically  large  and  requir<^ 
three  operating  voltages. 

Texas  Instruments'  TCM3105  won  out.  It  has 
a  Bell  202  half  duplex  modem  that  requires  a 
minimum  of  external  parts,  crystal  controlled 
stability,  and  low  current  drain,  all  in  a  16-pin 
DIP.  "Hie  final  circuit  Is  shown  in  Figure  1 , 

Starting  in  the  upper  leti.  Ul,  a  781j05  minia- 
ture voltage  regulator  drops  the  incoming 
voltage  to  5  volts  for  the  modem  chip,  CI  keeps 
the  regulator  stable  when  the  power  source  is 
more  than  a  few  inches  away. 

Pin  2  is  the  clock  drive  output.  To  generate 
Bell  202  tones,  the  TCM3t05  requires  that  an 
inverted  clock  be  fed  into  Pin  5,  The  clock  drive 
from  pin  2  is  fed  into  die  base  of  Ql  through  R4 
to  limit  the  base  drive,  and  the  inverted  output  is 
taken  off  the  junction  of  the  collector  and  R3, 
and  fed  back  into  Pin  5. 

Pin  3  is  the  Carrier  Detect  output  from  the 
modem.  The  TCM3 105  senses  the  audio  energy 
coming  into  it  and  raises  die  line  HIGH  when  the 
audio  is  sufnciendy  strong,  Andy's  software 
reads  this  line  via  the  BUSY  line  of  die  printer 
port  (pin  1 1 ),  and  starts  try  ing  to  decode  incom- 
ing packets  whenever  it  is  HIGH.  The  chip  does 
not  do  any  filtering  or  check  to  see  if  die  incom- 
ing signal  has  the  proper  tones;  il  simply  reacts 
to  audio  level.  This  means  random  noise  or  an 
unsquelched  receiver  can  trip  the  line  and  sian 
the  sofware  trying  to  decode.  Unlike  more  com- 
plicated  circuits  with  a  DCD  detector,  PMP  de- 
pends entirely  on  the  radioes  squelch  to  tell  when 
an  incoming  packet  is  arriving. 

Pin  4  is  the  receive  audio  input.  C3  provides 
AC  coupling  so  the  internal  bias  network  in  the 
chip  isn't  dragged  down,  [niiially  1  had  very 
poor  receive  results  until  1  flgured  out  I  had 
forgotten  this  capacitor. 

Dl  and  D2  provide  clipping  of  the  signal  to 
protect  the  modem's  input  circuit  if  the  audio  is 


Revolutionary 


MTJ's  innovative  nevi^ 
SWR  Analyzer  gives  you  a 
complete  picture  of  your 
antenna  SWR  over  an 
entire  band  —  without  a 
transmitter,  SWR  meter 
or  any  otlier  equipment! 

All  you  do  h  plug  your  antenna  into  the 
coax  connector,  set  your  SWR  Analyzer  to 
the  frequency  you  want  and  read  your  SWR. 

Setting  up  and  tHmming  your  antenna: 
Super  simple  and  super  accurate 

You  can  instantly  find  your  antenna's  true 
resonant  frequency  right  at  your  feed  line  ~ 
that's  something  a  noise  bridge  just  can't  do. 

You  can  monitor  SWR  changes  as  you 
adjust  your  beani  or  vertical  —  youUl  know 
right  away  which  way  to  adjust  it. 

You  can  shorten  or  lengthen  your  dipoie 
and  see  the  effect  immediately. 

The  MFJ  SWR  Analyzer  is  battery  oper- 
ated and  handheld  size  so  you  can  take  it 
right  to  your  antenna-  It  makes  it  sooooo 
easy  to  work  on  your  antenna  until  it's  just 
the  way  you  want  it. 

Create  your  perfect  muHi-band  antenna 

You  can  instandy  check  multi-band 
dipoles  and  trap  verticals  to  see  if  the  low^ 
SWR  points  are  where  you  want  them  and 
adjust  your  antenna  until  they're  right. 

Mobile  Antennas  made  easy 

You^ll  find  the  perfect  adjustment  for 
your  mobile  whip  in  seconds  by  actually 
seeing  the  SWR  as  you  pull  the  whip  in  and 
out  without  transmitting 

You  can  easily  find  the  ideal  place  on  the 
car  for  your  mobile  antenna  by  checking 
different  spots  with  the  SWR  Analyzer. 

AU  kinds  of  uses 

You  can  see  how  the  SWR  varies  over 
your  entire  band  and  quickly  find  your 
usable  2:1  SWR  bandwidth. 

You  can  see  your  SWR  change  as  you 
drive  under  an  overpass  and  see  how  mobile 

MFJ  Low  Pass  Filter 


Now  you  can  eliminate  or  minimize  TVI 
problems  caused  by  harmonics  with  this  new  MFJ 
Low  Pass  Filter  that  connects  between  your  trans- 
ceiver and  antenna.  It's  the  best  way  to  ensure 
that  your  transceiver  does  not  cause  harmonic 
interference  to  your  neighbors'  TVs  —  you  can 
operate  in  peace  while  your  TV  watching  neigh- 
bors completely  miss  out  on  the  fiin  of  ban:  radio. 

Handles  fuii  legal  power  from  0  to  30  MHz. 
SWR  he  low  1,15:1  to  30  MHz.  High  harmonic 
attenuation.  Low  insertion  loss.  One  year 
unconditional  guarantee. 
Prices  ancf  specifications  subject  to  ctiange  without  notice  or 


MFJ -207 


$9995 


W9INN  Balun  Box 


^■lAina'ai'T'fi 


MFJ-912 


/W  {f- 


«39 


ftFM'  a.  v. 


Permits  using  coax  from  your  wide  range  T- 
network  timer  to  the  MFJ-912  W9INN  Balun 
Box  mounted  outside  the  building.  The 
MFJ-912  then  converts  the  unbalanced  coa?s  to 
the  balanced  transmission  line  (ladder  line). 
Provides  the  same  function  as  the  internal  balun 
except  it  is  located  remotely  from  the  tuner. 

With  an  adequate  tuner  will  permit  feeding 
any  balanced  transmission  line  ihis  way. 

Retains  flexibility  and  efficiency  of  the  ladder 
line  feed  without  bringing  the  ladder  line  into 
the  shack.  One  year  unconditional  guarantee h 

obligation.  CJRCLE  g6  ON  READER  SERVICE  CARD 


whip  flutter  affects  SWR. 

You  can  see  what  happens  as  you  swing 
your  beam  toward  the  power  line  or  away 
from  your  tower. 

You  can  see  how  rain  or  snow  affects 
your  beam. 

You  can  tune  up  your  antenna  tuner 
without  transmitting. 

You  can  check  the  SWR  of  the  input  10 
your  linear  amplifier. 

You'll  find  all  kitids  of  uses  for  Ihis 
totally  self-contained  handheld  unit  that'll 
revolutionize  how  SWR  is  measured. 

Super  Value:  Several  lastrumcDts  In  One 

You  get  a  super  value  because  several 
instruments  arc  combined  into  a  single 
portable  handheld  unit. 

It  has  a  low  distonion  RF  generator  that 
covers  10-160  meters,  an  SWR  bridge  that 
gives  forward  and  reflected  components  and 
a  computing  circuit  that  automatically  com- 
putes the  SWR  and  displays  it  on  the  meter. 

Everything  is  automatic.  All  you  do  is 
set  the  frequency  and  read  SWR,  It  also  has 
a  frequency  counter  output  so  you  can 
connect  a  frequency  counter  for  precise 
digital  readout. 

Use  9  volt  battery  or  1 10  VAC  with 
MFJ-13i2,  $12.95.  IW  x  IVi''  iaw\ 

The  best  way  ever  to  measure  SWR 

Here's  the  best  way  ever  to  measure 
SWR  ,  .  .  so  get  yours  today! 

MFJ  VHF  SWR  Analyzer 

MFJ-208 

$Qg95 

If  you  operate  2 
meters  this  new  MFJ-208 
VHF  SWR  Analyzer 
helps  get  your  antennas 
in  tip-top  shape.  Just 
plug  in  the  coax  to  fmd 
the  SWR  of  any  antenna 
from  142-156  MHz.  Use 
9  volt  baitery  (not 
included)  or  1 10  VAC 
with  MFJ4312,  $12,95. 


DC-650  MHz  Dummy  Load 


}  if*  . 


MFi-264 


fm, 


64 


95 


^:^^^f^^:s: 


One  dummy  load  that  covers  160  Meters 
through  650  MHz  and  QRP  through  1500  waits! 

SWR  is  below  1,1:1  to  30  MHz,  bcloW  1.3:1  to 
650  MHz.  Run  1500  watts  for  10  seconds,  100 
watts  for  10  minutes.  3'*  x  3'*  x  7".  Guarantee. 

Nearest  Dealer/Orders:  800*647-1800 

MFJ  ENTERPRISES,  INC. 

Box  494,  Miss.  Slate,  MS  39762 
(601)  323-S869;  TELEX;  53  4590 
FAX;  (601)  323-6551;  Add  $5  s/h, 

making  quality  affordable 


MFJ .  . 


r-lfiVin 


PAINTER  PdflT 
CONNECTJDNg 


4MD10 


Figure  I,  Schematic  diagram  of  the  modem  imefface.  The  bare  hones  laptop  imerface  is  shown 
above  the  dotted  line.  Use  the  whole  schematic  for  the  home  station  imerface  (includes  a 
watchdog  timer  circuit). 
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cranked  up  too  high.  Even  with  an 
HT  it*s  possible  to  develop  eiKJugh 
vollagc  to  damage  the  chip.  The 
dkxies  limit  the  voltage  to  about  600- 
700  mV  peak.  Resistor  R6  provides  a 
toad  for  the  receiver.  Since  T  general- 
ly  use  my  modem  with  an  HT,  I  put  33 
ohms  at  R6  since  that  is  a  good  match 
for  the  HT's  output  impedance  and 
takes  less  power  from  the  rig  to  drive. 
If  you  are  operating  with  a  base  or 
mobile  radio,  you  may  want  to 
change  this  to  8  ohms,  and  make  it  a  I 
wati  resistor,  in  case  the  audio  gets 
cranked  up  by  accident.  This  is  easy 
to  do  when  you  aren't  actually  listen- 
ing to  the  signal 

Pin  7  is  the  Receive  Bias  threshold 
adjustment.  The  voltage  here  deter* 
mines  how  the  incoming  tones  are  di- 
vided into  on^  and  zero.  It  requires 
careful  adjustment.  A  lO-mm  pot  is 
recommended  for  fine  adjustments. 

Pin  8  is  the  Received  Data  output 
from  the  modem  to  the  computer.  It 
sends  the  ones  and  mros  from  the 
modem  to  the  software  via  the  printer 
ERROR  mpui  line  (pin  15  of  the 
primer  port)- 

Pin  10  is  the  Carrier  Detect 
threshold  adjustmem.  similar  to  pin  7  but  not  as 
critical  in  adjustment. 

Pin  1 1  is  the  transmit  audio  output  from  the 
modem.  C2  provides  AC  coupling,  R5  allows 
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tantalum  capacitor 


Parts  list 

5-vo)t  regulator 

1200  bps  half  duplex  moddtn  chip 

one-shot  mu  Hi  vibrator 

4.433619MHZC ry slal  E u ropean colo rb u rst f re q uen cy 
Q1  ,Q2.03  2N3904  or  2N2222,  6tG> 

DT.D2         1N914onN414a         switchJr^gdio<les 
D3.D4        LEDs  red  for  04,  green  f&ft^ 

D5  1 N40D1  diodo 

CI  22uF,16V 

C2,C4,C7   0.1  pF 

C3  0.47  pF  (0.33  to  1  pF  can  be  used) 

C5.Ce        20  to  30  pF 

0.47  pF 

100k  tnmpol 

10k 

ISkRS 

33  ohm  for  HT  us© 

4.7k 

4.7k  to  12k  (10k  nomimal}adjust  for  keying  HT  (optional) 

^kRl2.Rl4  470  ohms 

6dlc 

V*  amp  fuse 

Most  parts  art  readily  avaifabla,  with  the  exception  of  the  modem  chip  and 
crystal.  These  can  be  obtained  from  your  local  Texas  Instruments  disidbu- 
tor-  F.  Kevin  Foeney  WB2EMS  can  supply  a  chip/crystal  pair  for  $24  as 
welt  as  blank  PC  boards  for  $7  each  (see  author's  bio  for  address)  Kits 
may  al$o  ba  avatleb^e.  Contact  ttie  authors  for  details  The  software, 
including  source  code,  is  availatife  from  the  authors  on  disk  for  $10  and 
from  various  sites  on  lnterr>et.  You  can  also  down  toad  PUP  from  the  73 
BBS  at  (603)  525-4438.  Look  under  ihe  7:? MAG  SiG. 


ca 

fi1,R2 

R3,RT0 

R4 

R6 

R7 

RB 

R9,nii 

R13 
F1 


multi-turn 

20ktrjm  pot 

e  ohm,  1  Watt  for  base^mobile  use 


adjusUnent  of  the  audio  level,  and  CA  breaks  the 
DC  path  to  the  transmitter  in  case  it  has  a  DC 
bias,  like  the  input  circuits  of  many  HTs. 
Pin  14  IS  the  transmit  digital  data  fh>ni  the 


software  to  the  modem.  It  comes  out  from  the 
Di)  bit  (pin  2)  an  the  printer  port  and  causes  the 
modem  tone  output  to  switch  between  1200  and 
2200  Hz  with  the  zeros  and  ones. 

PTT  for  the  modem  is  arranged  by  driving  the 
D I  bit  of  the  pnnter  port  (pin  3)  HIGH .  This  output 
drives  Q2  through  R7,  pulling  the  transistor's 
output  LOW  and  keying  the  rig,  02  can  handle 
about  50  mA.  For  use  with  ICOM  style  HT  key- 
ing, resistor  R8  should  be  connected  between 
die  transmit  audio  line  and  the  collector  of  Q2, 

For  r^ios  with  ^parate  PTT  Hnes,  R8  should 
be  eliminated.  I  have  found  values  between  4,7k 
and  12k  to  work  well  ai  R8.  If  die  resistance  is 
loo  high,  the  radio  won't  key  retiabiy .  If  it's  too 
low,  the  transmit  audio  may  be  shunted  to 
ground.  In  using  the  modem  with  an  ICOM  HT, 
I  found  that  if  the  transmit  gain  is  set  too  high^ 
the  radio  wiU  key  as  soon  as  ihe  microphoi^ 
plug  is  installed.  I  believe  this  is  diK  to  the 
negalive-gotng  swings  of  the  audio  pulling  cur- 
rent from  the  HT  keying  circuit  and  turning  it 
on.  I  just  adjust  die  transmit  gain  pot  RS  until  the 
radio  unkeys.  At  that  level  it  is  far  too  high  for 
proper  modulation  anyway. 

As^mblyandTuneup 

1  have  built  a  number  of  these  modems  in 

different  configuraticms.  If  you  are  brave  of 
heart  and  steady  of  hand,  it  is  possible  to  cram 
the  eniiie  modem  into  a  DB'2S  connector  hous- 
ing, which  can  then  plug  directly  into  the  back  of 
a  laptop  with  only  a  cable  to  the  radio,  Tve 
managed  it  twice,  and  if  you  can  steal  power 
from  the  serial  port  to  run  it,  it  makes  the  sweet- 
est little  portable  packet  setup  you  ever  saw.  If 
you  do  try  it.  start  with  a  16-pin  DIP 
socket  and  get  the  smallest  pots  you 
can.  Mine  has  a  couple  of  layers  of 
components  in  one  area,  separated  by 
tape.  Be  creative  and  know  it  can  be 
done. 

For  those  less  fanatic  builders,  the 
modem  can  easily  be  buih  on  a  1.6"  x 
2*  piece  of  vectorboard.  You  can  d- 
tber  attach  the  board  directly  to  the 
DB-25  connector  by  wedging  the 
board  between  the  rows  of  pins  and 
applying  some  epoxy  (after  making 
the  required  connections!^),  or  you 
can  separate  the  board  and  the  con- 
nector with  a  shod,  S-wire  cable. 
Parts  layout  on  the  modem  is  not  criti* 
cal,  except  to  keep  the  connections 
around  the  crystal  short.  I  have  built 
10  modems  with  six  different  layouts 
from  **crammed**  to  **wide  open 
spaces/'  and  none  has  failed  to  work. 
A  PC  board  is  available  to  help  in 
assembly  {see  the  Paru»  List  and  Fig- 
ures 2  and  3).  Two  versions  of  the 
modem  interface  are  shown.  The 
smaller  board  in  Figure  2  is  designed 
for  portable  laptop  operation.  While 
the  larger  circuit  shown  in  Figtjre  3 
can  be  used  for  portable  laptop  use.  it 
is  best  used  for  a  home  computer  in- 
stallation where  you  plan  to  leave  the 
modem  interface  hooked  up  for  long  periods. 
The  home  interface  draws  more  current  and 
needs  a  separate  power  supply  (either  from  a 
9'voll  battery  or  DC  wall  supply). 
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HF  Equipment  Regular  SALE 

IC-78T  Xcvr/ps/tuner/scope  •SpseisftSmm  4999 


IC-7B5  Xcvr/ps/keyer/tuner $2692.00  2399 


fC-751A  9-band xcvr/.I-SO MHm... $1699.00 

PS-35  Internal  power  supply, 219.00 

FL-G3A  250  Hz  CW  filter  (1st  IF) 59.00 

FL-52A  500  Hz  CW  filter  (2nd  IF) 115.00 

FL-53A  250  Hz  CW  filtef  (2fid  tf) 1 15.00 

f  L-70  2.8  kHz  wide  SSB  fitter .... 59.00 

IC-735  HFXOT/SW  rm^/mir      ,„...,,,  1149.00 

PS-SS  E/ternaf  power  supply 219.00 

AT-150  Automatic  antenna  tuner , 445.00 

a'32A  500  Hi  CW  filter 69.00 

EX'243  Electronic  keyer  unit 64.50 

UT-30  Tone  encoder 18.50 


1399 
109» 

log'* 

9£9» 
t99« 

389^ 


IC-725  HF  xcvr/SW  rcvr. „....  $949,Q0 

AH-3  Automatic  antenna  tuner 489.00 

IC  726  10-bandxcvrw/6m 1299.00 

HF  Accessones:  Regular 

IC-m  HF  solid  state  amp  w/ps. $1999.00 

IC-4a  HF  1  kvv  amp  w/ps  •  Sp&ciaL  6995.00 

EX-G27  Auto  ant  selector  •  Speasl. 315.00 

PS-15  20A  ©ftemal  power  supply 175,00 

FS-3D  Systems  p/s  w/cord,  6  pin  plug  349.00 

SP*3  External  speaker......„....„.„ 65.00 

SP'7  Small  external  speaker...,, 51.99 

CR-64  High  stab.  ref.  xtal;  75 1  A.  etc 79.00 

SM-6  Desk  microphone , 47.95 

SM-8  Desk  mic;  two  cables,  scan  ..,._..,  89.00 

AT-5flO  500W  9  band  auto  ant  tuner.....  589.00 

AH'2  8-band  tuner  w/mount  &  whip 758.00 

Call  for  Prices  m  accessories 
for  IC'781/7B5/728/725 


799^^ 
429^^ 


SALE 
1699 
5795 
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159^ 
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•  Large  Stocks 

•  Fast  Service 

•  Top  Trades 


VHF/UHF  Base  Transceivers     Regular  SALE 

[C-275A  25 w  Zm  FM/SSB/CW  w/ps.....  $1299  00  1129 

IC-275H  100w2mF^!/SSB/CW 1399.00  1199 

»C-475A  25w  440  FM/SSB/CW  w/ps 1399.00  1199 

IC^75H  lOOw  440  FM/SSB/CW 1599.00  1399 

IC-575A  25w6/10m)tcvi/ps  _„.„  1399,00  1193 

1C-575H  25wl00w6/10mxcvr_„ 699.00  1463 

IC*1275A  lOw  L2GHZ  FM/SSB/CW 1849.00  1599 


•  HF/UHF  FM  iransceivers         Regular  SALE 

IC'229A  25w2mFMmPmlc ,..142100  369« 

1C-229H  50w  2m  FM/TTP  mic 462  00  399*^ 

JC-448A  25w  440  FM/TTP  •  CbBeout,...  599,00  483^ 
lC-1201  low  1.2GHz  FM  xcvr 799.00  699=^ 

Du??l  band  FM  Transceivers       Regular  SALE 

IC-3220A  25w  2m/440  FWTTP  mic $659.00  569^^ 

IC-3220R  45w  2m/35w  440  FM/TTP 699.00  599^ 

IC-24flGA  2m/440  FM/TTP  ■  Sp&ctBL.... 89900  639* 
IC-2500A  440/L2GHZ  FM  •  SpeclBL 999.00  M9« 

Multi-band  FM  Transceivers       Regular  SAL£ 

IC-3Q1  2m/440  xcw  •Speciat $999.00  888» 

UX-R91A  Broad  band  fBceiver  unit ..,..  389.00  MP 

UX'19A  lOw  10m  unit 299.00  269*^ 

UX-59A  10w6munit.... 349.00  2\^ 

UX-S92A  2m  SSB/CW  module 599,00  529^^ 

UX-SgA  25w  220MHz  unit 349,00  319^^ 

UX^S94A  430MHz  SSB/CW  module. TBA 

UX-129A  lOw  L2GH2  unit..„„.,_.._..549.0(3  499« 

1C'970A  25wZm/430MHz transceiver ..2895.00  2499 
IC  970H  45w  2n(i/430  MHz  transceivei .  3149.00  2699 

DX^RSB  50-905  MHz  receive  unit 389.00  349» 

UX'97  1.2GKZ  band  unit 999.00  869^ 

VHF/UHF  Mobile  Antenna  Regular  SALE 

AH-32  2ni/440  Dual  Band  mobile  ant $39.00 

AHB''32  Trunk  lip  mount 35.00 

Larsen  PO-K  Roof  mount 23.00 

Larsen  PO-TLM  Trunk-lip  mount 24.70 

Larsen  PO-MM  Magnetic  mount 28.75 

VHF/UHF  Repeaters  Regular  SALE 

RP-i510  2m 25w repeater ^^ „. $1849.00  1643 

RP'2210  220MHr  25w  rptr  •  SpeciaL.  1549.00  1399 
RP  4020  WOMHz  25w  repeater.  .^^„.  2299.00  1 999 
RP-1220  1.2GHnOw  repeater 2599  00  2249 


Order  Toll  Free:  1-800-558-0411 


Handhelds  Regular 

1C'02AT/Hi8li  Power  2ni.^  $409.00  349*^ 
IG-MAT  440  HI  •Ctos0OiH  449.00  323» 

iC-2SA  2m  HT  •  5pec/a/...,.  419.00  2B9» 
IC-2SAT  2m/TTP  *Specmimm  319" 

Hr-3SAT  220MHz  HT/TTP 449.00  369'^ 

fMSAT  440MHz HT/TTP 449.00  SBB'^ 

fC-2GAT  2mHT/nP ......429.00  379« 

IC-4GAT  440MHz/TIP__.  449.00  363« 

(C^IZfiAT  l-2Gttz/TP:_...  529.00  463» 

IC-W2A  2m/440  KT , 

1C-24AT  2m/440  HT 


.  62iO0  S29» 
..565.00  419« 


Handhelds  for  Arrcraft  band      Replar  SALE 

A-2  5W  PEP  synth  aircraft  HT 525,00  479" 

A-2Q  SyntiL  aircraft  w/VOR  •  Special  625,00  499^=' 

Gall  for  information  and  Prices  on 
accessories  for  Handhelds  tisted  above. 


Shortwave  Receivers  Regular 

R-700a  25MHZ-2GHZ  receiver.™ $1 199,00 

RC-12  Infrared  remote  controller 70.99 

EX-319  V6ice  synttiesizer 59,00 

7V'R7000  ATVunit-...,,,.. 139.00 

R'71A  100kHz-30MHz  rcw 999.00 

RC-ll  Jnfrafed  remote controltef 70.99 

FL-32A  500  Hz  CW  filter _„..  59.00 

FL-e3A  250  Hz  CW  filter  (1st  IR 59.00 

FL-44A  SSB  filter  (2nd  IF) „. 178.00 

""         t  U    I  I      \t\       IrJ  I  I  I  'In     1  I  I  >|.4-  l<«  ■  I  W^!I-  +  <P  P  I  i  P  q^  H ++'■  I  I  ■■  I  ■■■l-i^-l!  I'JpiWU 

EX-310  Voice  synthesizer .„ _„  59,00 

CR-64  High  stablityoscfllatof  xtal ....  79.00 

SP-3  External  speaker .»... .„„«_  65.00 

CK-7D  (EX-299)  12V  DC  option.. 12.99 

IIB-12  Mobile  mount 25.93 
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R-900Q  iOOkH2-2GHz  all  mo^Jerec^  $5459.00  4699 

Top  Ttades!  •  Well  take  your 
Clean  Late  Model  Gear  in  trade 
toward  New  ICOM  Equipment. 


Write  or  Call  for  our  Quote  Today! 


ToUFtBe 


Over  34  Years  in  Amateur  Radio 
HOURS  •Mon-Fri  9-5:30;  Sat  9-3 


FAX:  (414)  358-3337 


AMATEUR  ELECTRONIC  SUPPLY^ 

5710  W.  Good  Hope  Road;  Milwaukee,  Wl  53223  •  Phone  (414)  358-0333 


AES   BRANCH  STORES 


A  ce     D  D  A  Kif^u  OTriDCO  ABsociate  store 
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2B940  Euclid  Avenue       621  Commonwealth  Ave.           1 898  Drew  Street  1 072  N.  Rancho  Drive              5456  H.  Milwaukee  Avenue 
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Figure  2.  PC  board  foil  pane m  for  the  laptop  interface,  {a)  Top 
layer  (solder  the  top  pads  as  well  as  on  the  bottom),  (b)  Bottom 
layer,  (c)  Parts  placement. 


Why  two  versions  of  the  modem?  In  Lhe  inter- 
est of  portability,  the  laptop  interface  lacks  a 
tinie-out  circuit  to  make  jt  ^  small  as  possible.  It 
is  designed  to  be  hooked  up  only  wj^n  you  want 
to  operate  packet.  The  problem  is  that  when  you 
exit  the  PMP  program  (or  if  the  computer  resets 
itself),  the  laptop  imerface  may  key  down  your 
transmitter  continuously  (a  detailed  explanation 
of  this  appears  in  the  "Enhancing  PMP"  section 
of  this  article).  This  is  not  a  problem  when  you 
are  actually  running  the  PMP  program,  howev- 
er. The  larger  home  stauon  interface  (Figure  3) 
solves  this  with  a  watchdog  circuit  and  can  be 
left  hooked  up  to  your  parallel  port  indefinitely. 
Jusl  remember:  When  using  the  scaled 'down 
laptop  interface,  always  disconnect  it  from 
your  computer  when  you're  done  operating 


To  assemble  the  laptop  interface ,  jtist  slide  the 
PC  board  between  the  rear  pins  of  the  DB-25 
connector  and  solder  in  place.  Install  the  compo- 
nents and  make  up  cables  to  nan  to  your  radio. 
The  interface  can  be  powered  by  running  a  cable 
over  to  the  serial  pon.(Scc  Figure  3  for  serial 
port  connection). 

The  laptop  interface  board  will  fit  into  the 
Radio  Shack  transmitter  case  (RS  ^  270-293). 
The  end  panel  of  the  case  should  be  notched  out 
to  mount  the  DB-25  connector.  Use  washers  to 
space  the  connector  away  from  the  end  panel 
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far  enough  so  that  the 
PC  board  jtist  fits  into 
the  compartment.  This 
''transmitter  case**  has 
an  internal  space  specifi- 
cally designed  for  an  op- 
tional 9-voll  battery  as 
well. 

The  home  station 
modem  interface  re- 
quires a  larger  case,  Al- 
so you  will  have  to  wire 
up  a  cable  to  run  over  to 
your  computer's  parallel 
port.  Sec  Figure  3  fcM" 
details. 

Checkout  and 
Adjustments 

After  construction  is 
completed,  apply  power 
to  the  modem  with  the 
TChOlOS  chip  unsock- 
eted.  You  should  have  5 
volts  on  pin  L  If  not, 
check  the  regulator  chip 
Ul  and  associated  wir- 
ing. Check  pin  7  and  ad- 
Just  Rl  initially  for  a 
voltage  of  2,26  VDC, 
Check  pin  10  aiKJ  adjust 
R2  for  2.5  volts.  Next, 
remove  the  power  and 
insen  U2.  Connect  the 
modem  to  the  computer 
and  the  receive  audio 
line  to  the  radio.  Don't 
connect  the  transmit  hnfs 
at  this  point.  Boot  up  the 
computer,  load  the  disk, 
and  type  PMP  to  start  the 
program.  When  the  title 
screen  appears,  press  any  key  to  go  to  the  operat- 
ing screen. 

To  adjust  the  Carrier  Delect  threshold  pot. 
R2,  connect  the  receiver  and  squelch  the  radio. 
Turn  R2  until  the  RX  indicator  in  the  lower  right 
comer  of  the  screen  disappears.  The  RX  indica- 
tor is  tied  to  the  operation  of  the  CDT  line.  It 
indicates  when  PMP  starts  to  attempt  decoding 
packets,  Now  unsquelch  the  radio  and  turn  up 
the  volume  until  it  reappears.  Resquelch  the  ra- 
dio and  be  sure  it  disappears  immediately.  The 
object  is  to  have  the  CDT  line  quickly  and  clean- 
ly follow  the  operation  of  the  radio's  squelch.  If 
R2  is  set  loo  close  to  the 
threshold,  the  CDT  line 
will  not  follow  the  clos- 
ing of  the  radio's  squelch 
quickly  enough.  If  the 
RX  symbol  on  the  screen 
never  goes  away,  nmke 
sure  you  have  the  mo- 
dem plugged  securely 
onto  the  printer  port,  that 
it  has  power  applied,  and 
that  pin  3  of  die  modem 
chip  is  wired  correcUy  to 
pin  1 1  on  the  printer  port 
connector. 

To  set  the  RX  bias,  set 
R I  for  a  reading  of  2.26 


•^-PTIGND 


volts  at  pin  7  of  U2;  that  is  a  good  starting  value. 
When  you  begin  listening  to  actual  pack^,  if 
they  are  not  being  printed  on  die  screen,  you  can 
rock  Rl  back  and  forth  until  you  start  copying 
packets.  It  helps  to  have  a  nearby  friend  send  a 
bunch  of  beacons  or  unprotocoled  packets  for 
this.  Andy  has  written  a  supplementary  program 
called  PMPTEST  diat  simplifies  this  process  by 
giving  an  indication  of  how  closely  adjusted  Rl 
is.  Using  the  program  and  listening  to  on-the-air 
packets  will  get  R I  dialed  in  pretty  quickly. 

To  adjust  the  transmit  audio,  send  packets 
while  listening  on  a  second  receiver.  Adjust  R5 
until  the  audio  stops  increasing,  then  back  it  off 
until  the  audio  just  starts  to  diminish.  This 
should  put  you  near  the  edge  of  limifing  and  give 
you  the  cleanest  audio.  The  adjustment  isn*t 
very  critical ^  but  if  you  are  having  problems 
communicating  with  a  particular  station,  you 
may  need  to  rock  it  a  little  near  that  threshold  of 
limiting  to  account  for  the  '*twist"  between  the 
1200  and  2200  Hz  tones, 

E^'  Operation 

To  set  up  PMP  for  operation,  you  first  have  to 
edit  the  configuration  file.  This  is  where  you  tell 
PMP  your  callsign,  and  other  information,  such 
as  how  long  you  need  to  wait  for  your  transmit- 
ter to  key  up— the  same  infonnation  you  have  to 
provide  any  TNC  before  operation.  The  default 
infonnation  will  work  for  most  users,  needing 
only  the  correct  callsign  entered.  This  can  be 
done  with  any  ASCII  text  editor.  The  software 
supplied  on  the  disk  contains  a  program  to  build 
your  configuration  file  automatically, 

PMP  is  simple  to  use.  Just  hook  up  the  cables 
to  your  radio,  and  plug  the  interface  into  your 
CCNnputer'*^  parallel  port.  Hook  up  to  the  serial 
pon  for  power  if  you  aren't  using  a  9-volt  bat- 
tery (only  for  the  laptop  interface  version).  In- 
sert your  PMP  disk  and  type  PMP  at  the  prompt . 
Hit  enter  after  you  see  the  opening  screen  and 
youVe  ready  to  go!  Andy  has  simplified  a  lot  of 
the  commajids  to  be  single  keystrokes.  For  in- 
stance Alt-C  commands  a  connect,  Alt-D  a  dis- 
cotTJiect  and  Ah-H  displays  the  help  screen.  Hit 
Alt-L  to  Stan  capturing  a  text  file.  Hit  Ali-L 
again  whenever  you  want  to  close  the  capture 
file.  See  Table  2  for  a  complete  list  of  com- 
mands. ASCII  uploads  and  downloads  are  possi- 
ble, and  the  scrollback  buffer  is  as  large  as  avail- 
able memory.  One  operator  in  our  area  lets  PMP 
monitof  all  day  long,  and  simply  walks  back 
through  the  day's  packets  a  screen  at  a  time  to 
view  messages  flowing  in  and  out  of  the  area  BBS, 


Table  2.  PMP  Commands 

Alt^ 

Connect 

Ali-B 

Send  Beacon 

Alt-D 

Disconnect 

A!t44 

Show  thfl  help  screen 

Alt-J 

Copy  3  snapshot  of  tne  current  screen  data  to  a  file 

Alt-L 

Download/Capture  a  text  file 

Atl-N 

Show  a  list  of  nodes  recently  heard 

Alt^P 

Pause  the  screen 

Alt-S 

Show  the  system  status 

Att-U 

Upload  a  text  file  from  disk 

Alt-W 

Write  the  scrollback  buffer  to  disk 

Att-X 

Exit  PMP 

F1'F4 

Userdefinabfe  macros 

Up/Down 

Scroltoack  a  Jine  at  a  lime 

PgUp/PgDn 

Scroil  back  a  page  at  a  time 

OVER  45,000  PK-232S  SOLD! 


The  AEA  PK-232  mulli-mode 
data  controller  remains  the 
most  widely  used  radio  data 
controller  in  the  world.  More 
hams  own  the  PK-232  than  any 
other  radio  data  controller,  and 
AEA*s  hard-earned  reputation 
for  quality  and  service  keeps 
them  coming  back.  The  '232 
gained  its  popularity  with 
features  like  these: 

STATE-OF-THE-ART 
TECHNOLOGY 

Since  its  introduction  in  1986, 
the  PK'232  has 
been  updated  six 
times  to  continue 
bringing  you  the 
breakthroughs.  Six 
updates  in  four 
years!  And  even  the 
very  first  PK-232  is 
upgradable  to  the 
latest  model,  with  a 
relatively  inexpensive 
user-instailed  kit. 
If  you  want  a  state- 
oftheart  multi-mode 
controller,  you  want 
the  PK-232  MBX. 


SUPERIOR  FILTERING 

The  8-pole  Chebyshev  filter  in 
the  PK-232  was  designed  from 
the  ground  up  to  work  on  HF 
and  VHP,  We  didn^t  just  add 
some  firmware  to  a  Packet 
modem  to  create  our  multi- 
mode.  Our  modem  was 
proven  superior  by  tests  in 
Packet  Radio  Magazine  over  a// 
the  others  tested.  Read  the 
fine  print!  You  just  can't  beat 
the  PK-232  for  performance, 
quality  and  integrity.  45,000 
PK-232  owners  can't  be  wrong! 


The  only  data  contfoner  designed  from  the  ground  up  to  De  alrue 
multi-mode,  the  PK-232's  tuning  and  status  rndicators  work  in  all 
modes,  not  just  packet.  Make  sure  the  multhmode  you  buy  isn't  just 
a  converted  Packet  TNC,  There's  only  one  number  1 ! 


INNOVATION 

The  PK-232  has  been  the 
one  to  follow  for  technology 
advances.  It  was  the  first  radio 
data  controller  with  weather-fax, 
the  first  with  Host  mode,  the 
first  with  N  AVTEX,  the  first  with 
Signal  Identification,  the  first 
with  TDM,  the  first  with  AMTOR 
V.625,  the  first  with  a  WHYNOT 
connmand,  etc,  etc.  AEA  has 
always  strrved  to  '*Bring  You  The 
Breakthrough/'  and  while 
others  have  tried  to  imitate, 
only  one  can  be  the  best. 


HOST  MODE 

Many  superior 
programs  have  been 
written  specifically  for 
the  PK-232  in  Host 
mode  language: 
NEW  POPakratt  II 
for  IBMs  and 
compatibles,  updated 
MacRATT  for  Apple 
Macintosh,  and 
Com-Pakratt  or 
Commodore  C-64  and 
C-128  computers. 


ALL  DIGITAL  OPERATING 

MODES 

The  PK-232  MBX  includes  all 
authorized  amateur  digital 
modes  available  tod  ay..  Packet, 
Baudot,  ASCII,  AMTOR/ 
SITOR  (including  the  new  625 
recommendation)  and  Morse 
code,  as  well  as  WEFAX 
(receive  and  transmit).  Other 
features  include  the  PakMail 
18K  byte  maildrop  system  with 
automatic  normal  and  reverse 
forwarding,  NAVTEX/AMTEX 
reception,  KISS  protocol 
support »  binary  file  transfer 
and  more-  Also  included 
is  the  TDM  (Time  Division 
Multiplex)  mode  for  SWLing 
that  few  others  have.  No 
other  multi-mode  has  all 
these  features. 


SIGNAL  ANALYSIS 

The  first  multi-mode  to  offer 
SIAM  (Signal  Identification  and 
Acquisition  Mode)  was,  of 
course,  the  PK-232MBX. 
Indispensible  to  SWLers,  SIAM 
automatically  identifies  Baudot, 
ASCn;  AMTOR/SITOR  (ARC 
and  FEC)  and  TDM  signals, 
then  measures  baud  rate  and 
polarity.  Once  the  PK-232MBX 
is  locked  on"  to  the  signal,  a 
simple  "OK''  command 
switches  to  the  recognized 
mode  and  starts  the  data 
display.  You're  even  ready  to 
transmit  in  that  mode  if 
applicable. 

The  PK-232MBX  makes 
SWLing  easy  and  fun,  not 
difficult  and  frustrating. 


AEA  Brings  You  a  Better  Experience. 

Advanced  Electronic  Applications,  Inc. 

2006-1 96th  St.  S.W./P.O.  Box  C2160  Lynnwood,  WA  98036  {206)775-7373. 

Prices  and  specifications  subject  to  change  without  notice  or  obligation. 

©  Copyright  1990  by  AEA,  Inc.  All  Rights  Reserved. 


REPUTA  TION 

The  PK-232MBX  has  helped 
AEA  establish  its  hard-earned 
reputation  for  producing  high 
quality  amateur  radio  products. 
Anyone  can  say  they  have  a 
good  reputation,  so  it  pays  to 
ask  around.  Listen  on  the  HF 
bands  and  see  which  multi- 
nnode  is  getting  t/sed.  You 
owe  it  to  yourself  to  get  the 
best  possible  value  for  your 
money.  Don't  settle  for  less! 

Watch  for  the  DSP- 1232  and 
2232  coming  soon! 
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Figure  3.  (a)  PC  bijard  foil  paitem  for  the  home  smtion  interface  uiih  watchdog  timer  circuit, 
(b)  Parts  piacement. 

user  out  of  ihe  keyboard!  (This  will  also  happen 
if  the  radio  becomes  uisquelched  accidentally, 
or  if  the  modem  falls  off  the  parallel  port,  allow- 
ing the  CDT  pin  10  float  HIGH . )  In  urban  areas  it 
can  make  ihings  difficult  The  only  solution  is  to 
wait  until  the  channel  activity  calms  down,  or 
pick  a  iesh  busy  frequency. 

PMP  has  been  checked  out  on  a  fair  sample  of 
IBM  PCs  and  compatibles.  It  does  require  pretty 
good  compatibility  with  the  IBM  standard. 
Some  problems  have  been  reported  with  ma- 
chines that  have  known  IBM  compatibility  prob- 
lems, such  as  the  ATT  PC6300.  A  panial  fist  of 
machines  it  is  known  to  work  on  includes  an 
IBM  PC/XT.  Toshiba  TIOOO,  Leading  Edge 
Model  D.  Tandy  1  lOOFD.  WYSE  PC286,  and 
various  286  aiKl  386  machines  using  Award 
BIOS.  It  even  runs  in  a  window  under  Desqview 
onmv  3H6  machine. 


Poissible  Problems 

Because  of  its  simprLcityf  PMP  is  not  quite  as 
foolproof  as  a  fiitl-iealured  TNC,  One  potential 
problem  area  would  be  a  slow  squelch  on  a 
radio.  Since  PMP  does  not  use  a  DQD  (Data 
Carrier  Detect)  circuit,  it  depends  on  the  squelch 
in  conjunction  with  the  CDT  tine  from  the 
modem  to  tell  it  when  a  packet  starts  and  ends.  A 
slow  squekh  opening  may  clip  the  packet  header 
with  the  call  sign  information  off.  rendering  the 
packet  unusable.  A  slow  closing  squelch  is  less 
of  a  problem  because  the  software  can  tell  by  the 
ending  flags  where  the  packet  terminated,  but 
the  computer  remairLs  frozen  from  responding  to 
the  keyboard  or  displaying  the  packet  until  the 
sqoelch  closes  and  the  CDT  line  goes  low  again. 
The  rule  of  thumb  is  10  put  the  squelch  close  to 
the  threshold  of  opening  to  help  the  speed. 

The  second  potential  problem  is  related— per- 
formance on  a  very  busy  channel.  Because  of  the 
simplicity  of  the  hardware,  the  software  is  very 
heavily  tasked  during  receive  peritxls.  literally 
liming  and  counting  the  bit  flips  from  the 
modem.  Allowing  a  keybcmrd  intemipt  or  other 
dtstraaion  during  this  period  would  cause  the 
system  to  lose  track  of  the  packet  it  was  in  the 
process  of  receiving,  so  all  the  intemipis  are 
masked  off  when  CDT  is  high. 

On  a  very  busy  channel,  CDT  will  go  high 
with  each  packet  heard,  and  if  there  is  near 
oontinuous  traffic  this  can  effectively  lock  the 
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Etihanciiig  VMP 

Figure  I  shows  the  schematic  for  the  simplest 
version  (the  laptop  interface)  of  the  modem  (the 
circuit  above  the  dotted  line)*  designed  to  be 
hung  on  the  back  of  a  laptop.  However,  there  are 
a  few  ei\hancements  below  the  doited  line  that 
might  be  of  interest  (the  home  station  interface). 

The  radio  PTT  line  is  keyed  by  a  signal  from 
the  software  via  the  Dl  data  line  on  the  parallel 
port;  but  Dl  is  only  under  control  when  PMP  is 
actually  running.  If  you  want  to  leave  the 
modem  and  radio  connected  at  all  times  ^  you 


may  find  that  Dl  is  turned  on  by  other  programs, 

or  foUowing  a  reboot,  which  inadvertantly  keys 
the  transmitter.  At  times,  you  may  also  wish  to 
leave  the  computer  unattended,  perhaps  to  mon- 
itor traffic  on  a  channel.  An  accidental  reboot 
from  a  power  loss  could  leave  D 1  in  an  unknown 
state  and  the  transmitter  keyed. 

To  address  this,  U3  was  added  to  form  a  time- 
out timer.  U3  is  a  74LS123  one-shot  multivibra- 
tor with  edge -triggered  inputs,  whose  output  cir- 
cuit is  used  to  drive  Q2  instead  of  letting  PMP 
conirol  it  directly.  The  output  of  the  one-shoe 
stays  LOW  until  pin  2  goes  HIGH,  then  it  raises 
its  Q  output,  turning  on  transistor  Q^-  The  out- 
put only  stays  HIGH  for  about  10  milliseconds, 
unless  pin  2  goes  LOW  and  then  HIGH  again. 
Pin  2  is  connected  to  the  tranmit  daia  from  the 
PMP  program.  When  PMP  is  running  and  send- 
ing data  to  be  trans  mined,  the  data  line  connect- 
ed to  pin  2  is  toggling  at  about  a  600  Hz  rate. 
Each  transition  resets  the  lime-out  on  the  one- 
shot,  keeping  its  output  HIGH  and  the  transmit- 
ter continuously  keyed  as  long  as  data  is  being 
sent.  When  the  flow  of  data  stops,  pin  2  stops 
changing  state,  and  the  one-shot  times  out  10 
milliseconds  later,  unkeying  the  transmitter. 

If  the  program  locks  up,  or  the  computer  re- 
sets, or  if  another  program  is  being  run.  Dl  wDl 
likely  sit  at  either  a  one  or  a  zero,  but  it  probably 
won*t  be  toggling  at 600  Hz.  So,  the  transminer 
will  only  burp  for  10  milliseconds  if  Dl  goes 
HIGH,  and  then  it  will  stay  off.  D4  and  Ri4  use 
the  /Q  output  of  the  one-shot  to  provide  an  op- 
tional keying  indicator. 

The  circuitry"  associated  with  Q3  and  D3  also 
provides  for  a  receive  LED.  The  base  of  Q3  is 
tied  to  the  Carrier  Detect  (CDT)  line  of  the 
modem  chip,  and  when  it  goes  HIGH  indicating 
received  audio,  Q3  mmson.  causing  D3  to  light- 
I  use  a  green  LED  for  D3 ,  and  a  red  LED  for  D4 . 

For  portable  of>eration,  the  bare  bones  modem 
has  a  low  enough  current  drain  that  you  may  be 
able  to  steal  enough  power  from  your  comput- 
er's serial  pt)rt  10  run  it  (or  use  a  9- volt  battery). 
The  PMP  configuration  file  has  provisions  that 
allow  you  to  command  the  handshake  lines  of  the 
serial  pon  to  a  desired  state.  In  my  case,  I  com- 
mand both  the  hardware  handshake  lines  HIGH 
and  OR  them  through  a  pair  of  diodes  to  provide 
about  7  volts  at  12  mA.  just  enough  to  give  me  5 
volts  out  of  the  regulator.  The  voltage  and  cur- 
rent available  from  the  CTS  and  DTR  lines 
varies  from  machine  to  machine,  but  if  you  can 
do  it,  it  reduces  the  entire  packet  setup  to  a 
computer,  a  cable  and  a  radio.  I  have  not  seen 
anything  simpler  for  portable  packet!  Because  it 
15  so  simple  10  drag  arotmd  comptarcd  to  other 
packet  systems,  I  find  myself  running  packet 
from  all  kinds  of  locations— the  park  at  lunchtime, 
a  weekend  campsite,  or  even  the  laundromat! 

Poor  Man's  Packet  has  achieved  both  of  the 
goals  we  set  out  to  accomplish.  Andy  now  has  an 
inexpensive  system  to  allow  him  to  join  local 
packet  operations*  and  I  have  an  easy-to-use 
packet  system  for  portable  qperation. 


Contact  F.  Kevin  Feertey  WB2EMS  at  468 

Mines  Road.  Nenfieid  NY  14S67.  Please  en- 
close an  SASE.  You  can  also  reach  him  at 
kfeeney@helios.  ttu  comeli  edu.  You  may 
reach  Andy  Payne  N8KEI.  the  sofi^^'are  de- 
signer, at  payne@  theory,  tc.  comelL  edu. 
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Alinco's  New  DJ-F1/F4T  Realized 
Super  Compact  Body  and  Plenty 
of  Features  including: 

*40  Memory  Channels  store  Frequen- 
cy, Shift  direction.  Split  operation  Set- 
ting, Tone  encoder/Tone  decoder 
setting  {with  optional  Tone  squelch  unit), 
DSQ  setting,  Tone  frequency  and  Off- 
set frequency  independently. 

'Digital  Signal  Display  and  Memory 

Function 
The    DJ-F1T/F4T    has    special 
memory  channels  for  transmitting, 
receiving,  and  store  *Two  Digit" 
DTMF  Tones,  for  communication 
messages.    This  feature   allows 
for  the  DJ-F1T/F4T  to  receive  a 
Two  Digit"  message  and  dis- 
play it  at  any  later  time,  at  the 
convenience  of  the  operator. 

Wide    Band    Receiving 

range 

FlT:140-170MHz{AM  Mode 
118-136I\4HZ  after  modifi- 
cation) 

F4T:430^60MHz 


•Battery  Pack  Lock 
*Pager  and  Code  Squelch 
*  Triple  Stage  Selective  Power  Output 
•5W   Output    Power  with   Optional 
Battery  Pack  EBP-18N 
'8  Scan  Modes 

'Programmable  VFO  Range  Func- 
tion 

•Battery  Save  Function 
Six  Channel  Steps  *  5,  10,  12.5, 
15,  20,  and  25KHz 
^Priority  Function  (Dual  Watch) 
•Automatic    Power    Off    (Pro- 
grammable Timed) 
'Automatic  Dialer  Function 
Mlluminated  DTMF  Keypad 
*Many    Optional    Accessories 
such  as: 

EMS-8. Remote  Control 
Speaker/Mic. 

EME-11:Earphone/Mic.  with 
PTT/VOX 

EM E-10: Headset  with  PTT/VOX 
EJ-2U:Tone  squelch  Unit 
EDC-33:Quick  Charger  (Com- 
patible with  standard  battery 
pack) 

and  many  more.  ,  .  .  . 
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DJ-S1T/S4T  is  Simple  Type  and 
Low-Prjced  But  Offers  Features 
such  as: 

'  5W  Output  Power  with  Optional  Bat- 
tery Pack  EBP-18N 

*  Triple  Stage  Slective  Power  Output 
'Dry  Cell  Battery  Case  Lock 
•programmable  VFO  Range  Function 
•Frequency  Lock,  PTT  Lock  Function 
*One  Touch  Squelch  De-Activation 

Function 
*8  Scan  Modes 
*Wide  Band  Receiving  Range 

Available  Features  with  Optional 
DTMF  Unit  (DJ-IOU)  and  DTMF  Key- 
pad (ESK-1)  Include: 

*  Pager  and  Code  Squelch 

*  Digital  Signal  Display  and  Memory 
Function 

*Aytomatic  dialer  Function 

*Many      Optional      Accessories 
Available 

^Specifications 
Frequency  Range: 

DJ^F1T/S1T 

TX:  144- 148MHz 
RX:  140-1 70MHz  (AM  Mode 
118-136MHZ  after  Modification) 
DJ-F4T/S4T 
TX:440^50MHz 
RX:430-460MHz 
Output  Power: 

*  with  Battery  Pack  EBP-16N  (Standard 
for  F1T/F4T) 

Hi:2W(F1T/S1T)  1,5W{F4T/S4T) 
Mrd:1W      Low:0  1W 

*with  Optional  Battery  Pack  EBP-18N 
Hi:5W  Mid:1W      Low:0.1W 

*at  9V 
Ht:2.5W(F1T/S1T)     2W(F4T/S4T) 

Mid:1W      Low:0.1W 
Weight: 

DJ-F1T/F4TApprox.:13.2  oz.: 

with      Standard      Battery      Pack 

DJ-S1T/S4T  Approx.:i3cz.: 

with  Dry  Battery  case 
Dimensions: 

4,3 (H)  X  2.1{W)  X  1,5(0)  inch 

(Wfithout  Projections) 

Specifications  and  features  are  guaran- 
teed for  amateur  bands  only  and  sub- 
ject to  change  withoul  notice. 

ALINCO  ELECTRONICS  INC, 

438  AMAPOLA  AVE.  LOT  130 
TORRANCE,  CALIFORNIA  90501 

Phone:  213-618-8616 

FAX     :  213-618-8758 

STAY  TUNED  with 

/lUNCO 

CinCUt  6T  OM  READER  SE^mCE  CAMI 
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here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  Thafs 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  Master tm  real  speech  •  voice 
readout    of    received    signal    strength, 
deviation,    and    frequency    error    •    4- 
channel    receiver   voting   •  clock  time 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others.  Mark  4 
even    includes    power    supply    and    a 
handsome  cabinet, 

Call  or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners. 


Fhone:  ^(508)  372-3442 
FAX:  ^(500)373-7304 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantfy  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 


MICRO  CONTROL  SPECIALTIES 


Division  of  Kendecom  Inc, 

aa  Elm  Parkt  Groveland,  MA  0iS34 


2  meters  220  440 


ClflCL£  144  ON  READCn  S€frV»C£  CARD 
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Michigan 

SALES  ^ 

15000  E.  9  MILE  RD.  EAST 

KENWOOD 
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ORDERS 
IN-STATE 
SERVICE 
FAX  SERVICE 


1-800-TRU-HAMM 
1-313-771-4711 
1-313-771-4712 
1-313-771-6546 


SERVICE 

DETROIT.  Ml  48021 


WANTED:  QUALITY  USED  GEAR,  CASH  OR  TRADE 
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3M3!.fWAFFOnGAe4.£ 
3M  EiW  !yCAHP«3  D&t. 
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IN  is 


TEAWSt 

Prices  Do  Not  Include  Shipping. 

Price  and  AvailabUiiy  Subject  to 

Clidng«  WiEhoul  HoWc^ 

Mo^t  Orders  Shipped  The  Same  Day 

COD'S  Welcome  ($4.00  +  8hipping| 
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CmCLE  162  OH  READER  SERVICE  CARD 


Feedback 


In  our  continuing  effort  to  present  tfie  best 
in  amateur  radio  features  and  columns,  we 
recognize  the  need  to  go  directty  to  the 
source— you,  the  reader.  Articles  and 
columns  are  assigned  feedback  numbers, 
which  appear  on  each  artlcle/cofumn  and 
are  afso  listed  here.  These  numbers  corre* 
spond  to  those  on  the  feedback  card  oppo- 
site this  page.  On  the  card»  please  check 
the  box  which  honestly  represents  your 
opinion  of  each  article  or  column. 

Do  we  really  read  the  feedback  cards? 
You  betf  The  results  are  tabulated  each 
month,  and  the  editors  take  a  good,  haid 
look  at  what  you  do  and  don't  like.  To  show 
our  appreciation,  we  draw  one  feedback 
card  each  month  and  award  the  lucky  win- 
ner a  free  one-year  subscription  (or  exten- 
sion) to  73. 

To  save  on  postage,  why  not  filf  out  the 
Product  Report  card  and  the  Feedback 
card  and  put  them  in  an  envelope?  Toss  in 
a  damning  or  praising  letter  to  the  editor 
white  you're  at  it.  You  can  also  enter  your 
QSL  in  our  QSL  of  the  Month  contest.  All 
for  the  low,  low  prtce  of  25  cants!! 

Feedback*    Title 

1  Letters 

2  Never  Say  Die 

3  QRX 

4  Poor  Man's  Packet 

5  Review:  Kantronics  KTU 

6  Low  Cost  Discone  Antenna 

7  High  Speed  Data  Acquisition 

6  Software  for  the  Hamshack,  Part  IV 

9  Review:  TAPR  Metcon-1 

10  Universal  CAT  Interface 

1 1  Review;  Pkt-GOU) 

12  Deafer  Directory 

13  ORP 

14  Hams  with  Class 

15  Hamsats 

16  DX 

17  Barter 'n' Buy 

18  Above  &  Beyond 

19  Updates 

20  Special  Events 

21  RTTY  Loop 

22  New  Products 

23  Ask  Kaboom 

24  Homrng  In 

25  ATV 

26  Random  Output 

27  Propagation 
26  73  International 

29    Hope  for  Monolingual  Hams 


G5RV  All-Band  QuicKits 


TW 


^ 


r^tt  £  e:*>;  u  Ufiiid 

*  Fiilut^  vT»ji  isatntelfiH* 

*  EireryiMif  isdnd^J^ 

Qailii7  C4iBp4«*mu 

•O-v-i-lT^*.  lo-w  i^rt*  JtrtifB 
rftitm  .AnicBiiii  in  iht  Writ 

AntennasWesf 


^ 


|*QianerSiKGSrV^  SlS^ 

-  -<Jit  D**'r<'B  1^^  lite   Sn.^ 
AM  ^  f^^  &  Ki*dlia|         \fA*%\ 


CIRCLE  107  ON  REAOEfi  SERVICE  CARD 


CABLE  T.V.  CONVERTERS 

Jerroid".  Oak,  Scientific  Atlantic.  Zenkh,  & 
many  others.  'New  "  MIS  stereo  addon: 
mute  &  volume.  Ideal  for  400  &  450  owners. 


1-800-826-7623 


B&BINC.  ^ 

4030  Beau  DRue  Drive.  Eagan  MN  55122 


CB-TO-10  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversion  kits,  repair  books,  plans,  high- 
performance  accessories.  Thou&ands  of 
satistied  customers  since  1976!  Catalog  $2 


CBC  IHTERNATIONAL 

LOU  FRANKLIN  K6NH  ^  Owner 
P.O.  SOX  31500X,  PHOENIX.  AZ  &5046 


HamCall  /  CD-ROM 

500,000  HAMS  plu$ 
LQOO'S  Ol  F>ublic  Qorn^in 
AmatDur  RadJo  f^rDg»nii  ■nd  DaUi 


C^0w  Ftarwrt  5QfM«>t 

SSOOO 
ISOOD 

sstn 

Pl*^CI3D«r 

14900 

nt  X  EkM  Se-  Uimnl.  Vkrgifi^  231 1? 


afiCi£  se  ON  heai^e^  service  card 


CIRCLE  21  OM  RUDER  SERVICE  CARD 


KantronicsWeathernode 


is  is  not  a  TNC 

This  device  gathers  weather  data  at  your  station 
and  makes  it  available  to  others  via  an  external 
TNC  and  a  Local  Packet  Network.  Members  of 
the  Packet  LAN  can  sinnply  ask  for  tables  of  tem- 
perature, wind  direction  or  wind  speed.  The 
Kantronics  Weathemode  then  provides  this  data 
with  the  convenience  of  a  mailbox  jy^with  th 
speed  of  the  most  advanced  techrioic^Tr\'ajf ab  I 


Included  with  the  KTU  Weat  hern  ode  fs  a  custom 
EPROM  which  provides  temperature  sensing,  and 
with  the  weathervane  and  rah  guage  options.can 
supply  wind  speed,  direction  and  rainfall  data. 


The  KTU  is  easily  adapted  to  mufti-site  in 
tions  and  may  be  remotefy  accessed  wrth  pq^^ 
word  protectk>n  and  programmed  by  the  syso^o 
your  network's  requirements. 

Tile  Kantronics  KTU,  the  first  to  provide  remote 
weather  data  to  a  Packet  LAN. 


Kantronics  1202  E.  23rd  St.,  Lawrence,  KS  66046 
913.842,7745  TELCO  BBS  913.842.4678 
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COMMUNICATIONS 


AOR  Scanners. 

Great  Performance.  Great  Service.  Great  Value 


Free  Freight 

25-Day  Money-Back  Guarantee 
Toll-Free  Service  and  Support 
No  Credit  Card  Surcharge 
One  Year  Warranty 


1000  Channels-  8-600MHZ,  805-1300MHz 

standard  Features: 

'  Extremely  compact  size. 

*  Continuous  coverage  (except  UHFTV  600-805) 

-  Antenna  attenuator  switch,  lOdb, 

*  Manual  tuning  knob. 

*  Earphone  jack,  33mm. 

*  AM,  FM  and  wide  band  FM  tuning  modes, 

■  Backlighted  LCD  display. 

■  10  Scan  Banks,  10  Search  Banks, 
'  Selectable  Priority  Channel. 

-  Delay,  Hold  Features. 

*  Selectable  Search  Increments,  5-955KHz. 

*  Permanent  memor\^  backup. 

^  4  A  A  Ni  Cad  batteries  included. 
'  AC  adaptor /charger 

-  Carry  Case. 

-  Cigarette  Lighter  Charger, 

-  Beit  Clip. 

-  Earphone. 

Options: 

External  Spea ker .  Mobile  Mount. 
Extended  Warranty.  2/3  yrs 


MSI 90   $19,50 
$45/ $55 


Speclficafions: 
Coverage: 

Sensitivity: 

Speed: 

IF; 

Increments: 

Audio: 

Power 

Antenna: 

Display: 

Dimensions; 


8-600,  805,1 300MHz 
35uV  NFM,  LOuV  WFM,  LOAM 
20  ch /sec.  scan,  40  ch /sec.  search 
561.225, 58.075, 455KHz  or  10.7MHz 

5  to  955KHz  selectable/  5  or  123  steps. 
.4  Watts 

Input  9  - 13.8  V.  DC 

BNC 

LCD 

6  7/8Hxl3/4Dx21/2W.  12ozwt. 


100  Channels.  Low,  Air,  High,  UHF  & 
800MHz  • 

Standard  Features: 

'  Extremely  compact  size. 

*  Unrestricted  800MHz  coverage. 

-  100  channels  permanent  memory. 

-  Earphone  }ack  &l  Attenuator, 

*  Delay,  Hold  features. 

-  Channel  1  Priority. 

'  5  Scan  Banks,  5  Search  Banks. 

*  Telescopic  and  Flexible  Antennas 
w/  BNC  connector. 

*  AC  &  DC  Power  cords  w/  mtng  hardware. 
'  One  Year  Limited  Warranty. 

Options: 

Base  type  antenna 

25  to  lOOOMHz  w  50'coax. 
Mag  Mnt  Mobile  Antenna.  15'  coax. 
Cigarette  Lighter  power  adaptor. 
External  Speaker 

with  mobile  mount. 
Extended  Warranty.  2/3  yrs 

Specifications: 
Coverage: 

Sensitivity: 


AS300  $59.95 
MATOO  $25.00 
CPIOO    $4.00 

MSlOO  $19.50 

$40/$55 


Scan  Speed: 
IF: 

Increments: 

Audio: 

Powen 

Antenna: 

Display: 

Dimensions: 


27-54, 108-174,  406^512,  830'950MHz 

.4uV  Lo,Hi.  .8uV  Air,  .5uV 

UHF.  l.OuV  800 

15  ch/sec. 

21.4MHz,  455KHz 

10,12.5,2530 

IW 

12JVDC,  2CK)MA 

BNC 

LCD  w/backlight 

2 1/4H  X  5  5/8W  x  6  1/2D.  14oz  wt. 


We  offer  lOO's  of  communications  products* 


CffiCl£  164  ON  mMMB  S€HVK:£  €Atf> 


COMMUNICATtONS 


AR2500 


$499 


2016  Channels.  1  MHz  to  1500  MHz 

Slandard  Features 
•Continuous  coverage 

•  AM,  FM,  wide  band  FM,  &  BFO  for  SSB,  CW, 
•64  Scan  Banks. 

•16  Search  Banks, 

•RS232  port  built  in. 

•Includes  AC/DC  pwr  crd.  Antenna,  Mntng  Brckt. 

•  One  Year  Limited  Warranty, 


Options; 
Earphone. 

External  Speaker.  Mobile  Mount 
Extended  Warranty.  2/3  yrs. 
Mobile  Mounting  Bracket. 
Iffi232  Control  Package 

(software  &  cable)  offers  spectrum  display 

and  database. 


EP200    $2.00 
MS190   $1930 
$65/75 
MMl      $14,90 
SCS2      $295.00 


Specifications: 
Coverage: 
Sensitivity: 

Speed: 

IF: 

Incremente: 

Audio: 

Power: 

Antenna: 

Display: 

Dimensions: 


1  MHz  -  1500MHz 
35uVNFM,  LOuVWFM. 
l.OAM/SSB/CW 

38  ch/sec.  scan.  38  ch/sec.  search 

750.00,  45.0275,  5.5MHe  455KHz 

5,12^,25  KHz 

1.2  Watts  at  4  ohms 

Input  13.8  V.  DC  300niA 

BNC 

LCD,  backlighted. 

2  1/4H  X  5  5/8W  X  6  1/2D  Wt.  lib. 


AR3000 


$995 


400  Channels.  lOOKHz  to  2036MHz. 

Standard  Features: 

•  Extremely  compact  size. 

•  Continuous  coverage 

•  Attenuation  Programmable  by  Channel. 
•Manual  tuning  knob. 

•Tuning  increments  down  to  50Hz. 

•  AM,  FM,  wide  band  FM,  LSB,  USB,  CW  modes. 

•  Backlighted  LCD  display. 

•4  Scan  and  Search  Banks,  Lockout  in  Search. 
•4  Priority  Channels. 

•  RS232  control  through  DB25  connector. 

•  I3elay,  Hold  Features, 

•  15  band  pass  filters,  GaAsFET  RF  amp, 
•Sleep  and  Alarm  Features. 

•AC  adaptor /charger.  DC  power  cord. 
•Telescopic  Antenna. 

Options; 

Earphone. 

External  Speaker,  Mobile  Mount, 
Extended  Warranty.  2/3  yrs. 
Mobile  Mounting  Bracket. 
RS232  Control  Package 


EP200  $2,00 
MS190  $19.50 
$65/75 
MM!      $14.90 
SCS3      $295.00 


(software  &  cable)  offers  spectrum  display 
and  database. 


Specifications: 
Coverage: 

Sensitivity: 

Speed: 

ff: 

Incpeiiieiits: 

Selectivity; 

Audio: 
Power: 

Antenna: 

Display: 

Dimensions: 


lOOKHz^  2036MHz 

3?uV  MFM,  LOuV  WFM, 
TOAM/SSB/CW 
20  ch/sec.  scan.  20ch/sec.  search 
736.23,  (352.23)  (198.63)  45.0275, 455KHz 
50Hz  and  greater 
2.4Khz/-6db  (SSB)  12KHz/-6db 
(NFM/AM) 
O  Watts  at  4  ohms 
Input  13.8  V.  DC  500mA 
BNC 
LCD 
3  1  /7H  X  5  2/5W  x  7  7/8D  Wt.  21b  lOoz. 


To  Order  Call  1  •  800  •  445  •  7717 

In  All  50  States  and  Canada.  24  Hours  a  Day.  Fax  Coders:  1-800-448-1084,  24  Hours  a  Day- 
ACE  Communications  Monitor  Division  10707  E,  106th  Street,  Fishers,  IN  46038 

Int'l  Voice#  317-842-7115,  Int'I  Fax#  317-849-8794, 

Service  and  Support  Lin^i  Mon-Fri  9a.m.  to  9p,m.,  Saturday  10-4.  EST 

MasterCard,  Visa,  American  Express,  Checks,  Approved  P,0 /s-  &  C.O.D.  (add  5.00) 

Prices  ana  specifications  subject  to  change. 
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73  Review 


by  Marc  Stem  WAIR 


Pkt-GOLD 
Multimode 


InterRex  Systems  Design  CoTp. 

P,0.  Box  6418 

Laguna  Niguel  CA  92607-641 8 

(714)496-6639 
Price  Class:  $60 


Your  software  window  into  tfie  world  of  digital  communicationsi 


f 


I  like  new  software,  especially  things  I  can 
use  with  my  Heathkit  HK-232  MBX  multl^ 
mode  controHer,  aPK-232done* 

Pkt-GOLD  Multimode  is  a  program  that 
turned  out  to  be  one  of  the  best  imptementa- 
tions  of  multimode  controller  software  that  1 
have  seen^^ln  my  opinion,  the  program  does  a 
great  many  things  fight,  or  better-than-righ!, 
and  it  all  adds  up  to  quite  a  nice  piece  of  work 
by  the  developers  at  Interf  lex  Systems. 

Installation 

For  starters,  loading  and  setting  up  the  pro- 
gram on  a  hard  disk  is  easy.  All  you  do  is  put 
the  disk  into  drive  A,  and  type  "MNSTALL";  the 
program  does  the  res  I.  After  you  answer  sev- 
eral questions  about  such  things  as  baud  rate, 
communications  port,  video  adapter  and  the 
like,  as  wetl  as  filling  in  your  call,  you  are  ready 
to  go  by  typing  "^PKTGOLD"  at  the  system 
prompt. 

Pkt-GOLD  Multimode  takes  full  advantage 
of  AEA's  "host*'  mode— perhaps  the  most  ro- 
bust implementation  of  "host"  mode  on  the 
market.  It  allows  you  lo  keep  the  memory 
backup  batteries  in  place  during  power-up. 
AEA's  own  software  indicates  that  you  have  to 
pull  out  the  batlehes  to  prevent  software  hang- 
ing up,  but  PM*GOLD  Multimode  lets  you 
leave  the  battenes  in  place.  Pkt-GOLD  Multi- 
mode  emulates  the  PK-232's  architecture  in 
software,  which  makes  your  PC's  RAM  look 
like  a  multimode  controller.  To  the  controllef ,  it 
doesn't  make  a  bit  of  difference  where  It  gels 
Its  information  from,  whether  the  information 
comes  from  its  own  buffers  or  your  PC  s  RAM. 
Pkt'GQLD  MuJtimtxle  attempts  to  retain  any 
text  that  might  be  in  any  of  your  ccntroiJer's 
buffers.  If  it  does  not  find  text,  after  checking 
several  times  fn  an  effort  to  avoid  a  RESET 
command,  it  then  has  to  load  the  buffers  with 
program  and  textual  Information  and  this 
takes  time. 

I  found  Ihat  InterFiex's  advice  was  well-tak- 
en  as  I  tried  using  my  controller  both  without 
and  with  batteries.  Without  batteries,  and  if 
the  TNG  was  turned  off,  the  initialization  pro- 
cess took  the  better  part  of  a  minute.  With  the 
batteries,  the  initialization  took  about  five  sec- 
onds because  the  controller  was  set  up  and 
ready  to  go  with  parameters  that  I  had  already 
entered, 
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Photo  A.  While  you're  connected  to  another 
statior),  Pki-GOLD's  versatile  features  allow 
you  to  monitor  ait  of  the  channel  activity.  AH 
activity  Is  displayed  at  the  top  of  the  screen 
(Net  Vfew);  your  connect  session  is  displayed 
at  the  bottom  portion  (Session)^  Pop-up 
screens  are  available  ai  any  time.  For  exam- 
ple, pressing  <ALT>  F2  gives  you  the  cur- 
rent MHBARD  list. 
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AlJ  !>■ 
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timlm 
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Photo  B.  The  help  screen  is  avaltahte  at  any 
time  as  a  pop-up  menu. 
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Photo  C.  Pressing  function  key  FtO  allows  you 
to  quickly  change  modes. 


The  bottom  line  is  to  put  the  batteries  back 
in  the  THC,  This  saves  Maildrop  messages  in 
case  of  power  loss,  and  offers  some  other 
advantages  as  well  (hke  not  losing  your 
callsign,  alias^  and  other  settings  if  there  is  a 
brief  power  loss,  or  if  you  turn  off  your  TNG 
and  turn  it  back  on).  With  the  batteries  in- 
stalled. Pkt-GOLD  Multimode  zipped  through 
the  initialization.  A  pop-up  window  displayed 
the  parameters  that  Pkt-GOLD  Multimocle 
was  loading  into  memory  from  the  default 
ASCII  text  file,  called  '  Startup.TNC."  If  the 
Startup.TNC  file  is  edited  to  bare  bones  start- 
up parameters,  the  initialization  is  virtually  in- 
stant. 

A  Versatile  Program 

Pkt-GOLD  Multimode *s  development  team, 
Lynn  Taylor  WB6UUT  and  Jeff  Towle 
WA4EGT,  have  put  lots  of  nice  things  into 
their  software. 

For  starters,  the  user  interface  is  clean  and 
intuitive.  There's  a  brief  listing  of  the  function 
keys  at  the  bottom  of  the  screen.  The  ALT  key 
changes  the  functionalily  of  those  keys.  The 
user  interface  also  offers  a  split  screen  that 
lets  you  monitor  what  is  going  on  with  ses^ 
sions  other  than  your  own»  as  well  as  of  your 
own.  It's  like  having  an  eye  on  the  frequency 
you  are  using,  as  well  as  on  the  station  you  are 
trying  to  contact. 

It's  easy  to  see  that  this  software  Is  power- 
ful. For  example,  when  I  was  using  Pkt-GOLD 
Multimode  for  multi-connects,  I  found  that 
when  1  pressed  the  CTRL  key  on  my  PC,  I  saw 
a  number  of  channels  indicated  at  the  bottom. 
In  several  of  those  channels  I  saw  the  stations 
thai  1  was  trying  to  contact.  When  I  was  multi- 
connectingn  the  program  latched  onto  the  sta* 
lion  with  which  I  was  trying  to  connect  and 
assigned  it  a  specific  memory  location^  or 
■'channel."  Also,  if  you  are  doing  a  multi-con- 
nect, a  few  keystrokes  will  put  these  stations 
into  one  or  more  conferences,  which  is  great 
for  emergency  situations  or  general  round- 
table  discussions. 

Pkt-GOLD  Multimode  is  loaded  with  utili- 
ties. I  found  that  not  only  could  I  log  onto  my 
favorite  bulletin  board  and  my  home  BBS,  but  I 
could  also  bg  onto  other  stations  at  the  same 
time.  All  I  did  was  type  in  the  callsign  of  the 
station  I  wanted  to  connect  to,  hit  the  F7  tunc- 


TH 


COMMUNICATIONS 
ELECTRONICS  INC. 

Emergency  Operations  Center 

has  expanded  to  our  new  two  acre  facility 
and  World  Headquarters.  Because  of  our 
growth,  CE(  is  now  your  one  stop  source 
for  emergency  response  equipment  When 
you  have  a  command,  control  or  com mun^ 
cations  need,  essential  emergency  sup- 
plies can  be  rushed  to  you  by  CEL  As 
always,  for  over  twenty  two  years,  we're 
ready,  willing  and  able  to  help. 

Our  RELM  two-way  radtotransceivers  were 
especially  created  for  government  agencies. 
When  you  need  to  talk  to  police,  fire,  ambu- 
lance, or  state,  federal  and  mternational 
response  forces,  RELM  transceivers  may  be 
quickly  programmed  for  up  to  46  frequencies. 
Listed  below,  are  some  of  our  most  asked 
about  transceivers.  For  additional  assistance, 
call  CEI  at  313-996-8888. 

NEW!  RELM^  RSP500-A 

List  price  S465-00/CE  price  S319.95/SPeCiAL 
S&  Chmrmmt  «  $  Wmtt  •  Hmndhmki  Transceiver 

FmQyenc^  range:  i4S-i74  MHi.  cantmuQus  c overdue 
Wttiatsowork  f34-14B  MHz.  with mduceti performance. 
The  RELM  RSP500B-A  is  our  most  popular  pro- 
gratnmabieS  i^att  20chai^nei  handheld  transcetvef 
You  can  scan  20  channels  at  up  lo40  channels  per 
second.  It  mcfudes  CTCSS  tone  arid  digital  coded 
SQpelch.  Snap  on  batteries  give  you  plenty  of 
power  Additional  features  such  as  time-out  ttmer. 
busy-channet  lockout.  cJoning.  plug-in  programming 
and  IBM  PC  compatabiifty  are  standard.  It  is  FCC. 
type  accepted  fof  data  transmisaiori  and  D.O.C. 
approved,  We  recommend  aiso  ordefing  the  BC45 
rapid  charge  VA  hour  desk  battery  charger  (of 
S99.9S.  a  deluxe  leat  her  case  LC45  for  546  95  and 
an  external  Speaker  microphone  with  clipSM45  for 
$69-95.  Smce  this  radio  is  programmed  with  an 
external  programmer,  be  sure  to  also  order  on© 
PM45  at  $74.95  for  your  radio  system. 


RELM®  Programming  Tools 

li  you  are  ttie  dealer  or  radto  technician  mamtaintng 
your  own  radio  system,  yqu  mutt  order  a  programmmg 
twjl  to  activate  various  transceiver?-  The  PCKITOtO  for 
S  149,95  is  designed  to  program  almost  all  HELM  radios 
by  interconnecting  between  a  MS/ DOS  PC  and  ihe 
radio.  The  PM1 OOA  for  S99.95  ts  designed  to  externally 
program  the  R MV60  B.  R M L  60 A.  R M L60  B and  L  MV2 548 
radios.  The  SPM2  lot  $49  95  is  lor  the  LMV25B  and 
LMUfSBtranscervers  The  nmP%  for  $49  95  is  for  the 
RMU45B  transceiver  ProgrammBfS  ffiu$t  j&e  used  with 
CAutmn  &n<i  onif  by  QuAtdfBti  personnel  baca  u  se  tncorrBCt 
pfogmmmfng  can  cause  severe  fnferfefence  amf  tSis- 
wptton  to  operating  commomcaUons  systems 

ititir  Unitien  CB  Radios    iriric 

The  Uniden  line  of  Crti^ens  Band  Radio  transceivers  is 
designed  to  give  you  emergency  communications  at  a 
reasonable  price.  Uniden  CS  radios  are  so  reliable  they 
have  a  two  year  limited  warranty. 

Pil03iOE-A3  Uniaen AOCh  Portable/MobKeCB.  . 572  95 
PRO330E'A3  Uniderr  40  Ch.  Remql^  mqgm  CB  -  S99,95 
GRANT-Jl3Cj^iderT40chBnnel5SSC8fnabiJe  ., ,  ,$15£  95 
WASHINGTON-A  Uniden  40  ch.  SSB  CS  base  $209.95 
PCI  22-A3  L/Jiiden  40  chenn^l  SSB  C8  mobile  . , ,  S1 1  395 

PCeCAA  Ur^ii:i9r}  40  channel  CB  Mobile , ,       $78.95 

PR051  0XL'A3  UnidBrj  40  channel  CB  Mobile $34.95 

PfiO520XL-A3  Untdsn  4C  channel  CB  Mobile S49.95 

PR0535E*A  UnidBH  40  channel  CB  Mobile, $7395 

PR053BW-A  Untdsn  40  cH  <^e&ther  CB  Mobile  ...  S78, 95 

PRO640E-A3  Unfden  40  ch,  SSB  C6  mobile $1  33.95 

PR0310E  A  Unidsr}  40  channel  SSB  CB  Qas«  . . .  $174.95 


•  •• 


Radar  Oelactors^  ^  ic 


Buy  (he  finest  Umden  radar  detectors  from  CEI  today. 
CAftP-A3  Unt^en  c  red  it  card«j£$  radar  det^tor . .  S!27.9S 

RD3XL-A3  Urfid6f}  3  band  radar  detedor . .. .  St24.95 

RD9GTL'A  Lfrnden" Passport'  sue  radar  defector, .  583.95 
R09XL«A3  Uniden  "micro"  »iie  radaf  detector  ... $107.95 
R025'A  UnitSGn  wisor  moynt  radar  tifilactOf «.,  $54.95 

Bearcat®  200XLT-A 

List  price  S509,95/CE  pric«  $239.95/SPECIAL 
Ig-Bmod,  200  Chmnnmi  •  800  MHm.  Hmndhmtd 
Bmmrch  •  Umit  *  Hold  •  Pfiofitf  ♦  Unikinn 

frnQitency  rsngs:  29-54,  f  Tfl-f  7<  406  if 2,  S06B56  MHt. 
eMcludesS23.9a75'B49(i12B  mnd  86S  9875- B94  0125  ¥Hz 

The  Bearcat  200XLT  sets  a  new  starKiard  for  hand- 
held scanrters  ir^  pertorfnance  and  dependat>JHty. 
This  fuH  featured  unit  has  200  programmable 
channels  with  10  scanning  banks  and  \2  band 
coverage.  If  you  want  a  very  similar  model  without 
the  800  MHz.  band  and  100  channels,  order  the 
SC  1 00XLT-A3  for  only  $1 79-96,  Includes  antenna, 
carrying  case  with  belt  loop,  ni^cad  battery  pack, 
AC  adapter  and  earphone.  Order  your  scanner  now. 


NEW!  RELM®  UC1 02/UC202    Bearcat®  BOOXLT-A 


List  price  S12S,33/CE  price  $79.95/SPeCIAL 
CEI  understands  that  aN  agencies  want  e>icelF&nt  com- 
munications capability,  but  most  departments  are 
strapped  tor  funds.  To  help,  CEI  now  offers  a  special 
package  deal  on  the  REL  M  UC1 02  one  watt  transceiver 
You  get  a  UC102  handheld  transceiver  on  154.5700 
MHj.,  Flexible  antenna,  battery  charger  and  battery 
pack  for  only  $7995.  11  you  want  even  more  power, 
order  the  REL  MUG  202  two  wart  transceiver  for  $1 14.96, 


Listprfce$549.95/CEprlco$239.95/SPEClAL 
f  2- Band,  40  Channml  •  Ho-crystoi  scanner 
Priority  conftd  •  Search/Scan  •  AC/ DC 
Bands:  29-54,  r^e  )  74,  406-512,  806-912  MHz. 
How.,.nothln9  mm^tudud  in  thm  &&B-9la  MMm  bmttd. 

The  Uniden  800XLTfeceives40  channels  In  twa  banks. 
Scans  15  chajinefs  per  second.  Slze9'4  '  x4i;i"  x  12^.^ 
If  you  do  not  need  the  800  MHz.  band,  a  similar  model 
called  the  BC  21 OXLT-A  is  available  for  $1 76.95. 


NEW!  RELM®  RH256NB'A      NEW!  Uniden®  IVIR8100-A 


List  price  S449.95/CE  price  S299.95/SPECJAL 
10  Channmi  •  25  Watt  Transceiver  •  Prtority 
Tim^tHit  iimm^  •  Off  Hoitk  Priority  d^annel 

The  i=iELM  RH256NB  is  the  updajed  version  of  the 
popular  RELM  RH256B  smteen- channel  VHF  land 
moPile  transceiver,  The  radio  technician  mamtam- 
inja  yoy  r  radio  system  can  store  up  to  1 6  fre<iuencfes 
wrtlKM^t  an  external  programming  tool.  All  radios 
come  with  CTCSS  tone  and  scanning  capabilities^ 
This  transceiver  even  has  a  priohty  function,  Be 
$iire  to  order  one  set  of  programmirvg  instructions, 
part  *  PI256N  ^oj  Si 0,00  and  a  service  manual, 
part  *  SMRH256r*  forS24.95  for  the  RH256NB.  A 
60  Watt  VHF  150-162  MHz.  version  called  the 
RH606B  IS  available  for  $429.95.  A  UHF  15  wall, 
16  channel  simltaf  version  of  this  radio  called  the 
LMU15B-A  is  also  available  and  covers  450-432 
MHz.  for  or^fy  $339.95  An  external  programming 
unit  SFM2  for  $49.95  Is  needed  for  programming 
the  LMU15B  UHF  transceiver. 

NEW!  RELM^  LMV2548B*A 

List  prtce  S423.33/CE  price  S289.95/SPECIAL 
40  Cimnnmi  •  SB  Wait  TransGeivsr  •  Priority 

RELM's  new  LMV254aBgivesyou  uptq48  channels 
which  can  be  organized  into  4  separate  scan  areas 
for  convenient  grouping  of  channels  and  improved 
communications  efficiency.  With  an  external  prO' 
grammer,  your  radio  technician  can  reprogram  this 
radio  in  minutes  with  the  PM100A  programmer  for 
$99.95  without  even  opening  the  transceivef  A 
similar  1 6  chan nel.  60  watt  unit  called  t  he  RM V60B 
Is  available  for  5489,95.  A  low  band  version  called 
the  RMLeOA  ^or  30-43000  MHz.  or  the  RMLB08 
fof  37-50.000  MH^.  is  also  available  tor  $489.95. 


Call  313-996  8888  for  special  CEI  pricing 
i 2- Band,  tOO  Ch»nn*f  •  Wufwmiiimncm  mcann^r 

B^na&.  29-54,  7  76-i74,  406  5  J 2,  806  95$  MHz. 
The  Untden  MRS  100  surveitlance  scanner  is  different 
from  all  ottier  scanners,  Originally  designed  for  tnteh 
ligence  agenctes.  fire  departinerYts  and  public  safety 
use,  this  scanner  offers  a  breakthrough  of  new  and 
enhancedfeatures- Scan  speed  ES almost  lOOctmnnels 
per  second.  You  get  four  digjt  readoui  past  the  decimal 
point  Complete  coverage  of  800  MHz  tana  when 
programmed  witt^  a  persorial  computer.  Alptia numeric 
designation  of  channels,  separate  speaker,  tsacklitLCO 
display  and  more.  To  activate  the  many  unique  features 
o1  the  Uniden  MRB TOO  a  computer  interface  prc>grain  is 
available  for  St 9.95.  Due  to  manutactyrers  temtoriBl 
restrictions,  ttie  MRS  100  es  not  available  for  direct 
shipment  from  CE(  to  CA.  OR.  WA  NV.  ID  or  UT. 

NEW!  Ranger®  RC 12950- A3 

List  price  S549.95/CE  price  $259.95/SPEClAL 
10  Mmimr  Mobria  Trmn»caivar  •  Digital  ¥F0 
fail  Band  Cover agm  «  AlhModa  Oparatian 
Backlii liquid  cry 9 taf  diaplmy  «  Repeatar  Spiifm 
RIT  *  iO  Prtygrammaiila  Mamoty  Poaitiona 

fr&QuBncv  Cover^sre,  28.0QOQ  MHi.  to  23.6999  MHz. 

The  Rarrger  RCI2950  f^obiie  10  Meter  Transceiver 
has  everything  you  need  for  amateur  radio  com- 
munications. The  RF  power  control  feature  in  the 
RC 12950  allows  you  to  adjust  the  RF  output  pov^er 
continuously  from  1  watt  through  a  full  25  wwatts 
output  on  USB,  LSB  and  CW  modes.  You  get  a 
noise  blanker,  roger  beep,  PA  mode,  mike  gain, 
digital  VFO.  butll-in  S/Rf/MOD/SWR  meter.  Fre- 
quency  selections  may  be  made  from  a  switch  on 
the  m^c^ophone  or  the  ffont  panel,  The  RCI2950 
gives  you  AM,  FM,  USB.  LSB  or  CW  operation.  For 
techrticai  info*  CalJ  Ranger  a1  619*259-0287. 


RELM 
LMV2548B 
Onty  S2B9.95 

OTHMH  HADIOB  AMO  ACCE3SOR9ES 

XC365- A  Onid«n  Ultra  CtearPltjs  Cordless  Prione  S69.dS 
QTT&SS'AUntden  sp9«k«rphone cordless  phonft  S10t,95 
6CS5XLT-A  Bearcat  TO  channel  scafiner  $1 14  dS 

ADI 00^ A  Plug  in  wall  charger  f&r  BC55  JCLT  S  T  4  ^5 

PS001  -A  Cigsreue  (igfiter  cable  lor  BCSSXLT       .   Si  4,95 

VCOOt-A  Carrying  case  for  BCSSStLT  ...... ft  4  95 

BC70XLTA  Btt^fcat  20  channel  scanr^et. .,,....,  S  1599& 
BC142XL  A  Bearcat  10  cti.  10  ttand  scanner  $64  95 

BC147XLT-A  Bearcst  13  ch.  VQ  band  scanner  S94,95 

BC172XL  ASeafcaf  20ch  11  band  scanner  Si 34  95 
BC1  77XLT'A  Bearcat  16  Ch.  1 1  tjand  scanner  SI  34  55 
BC590XLTAa$afcra/iOOch,  Tt  band  scanner  $194,95 
BC760XLTA  Ssarca/ 1 00  ch,  12  band  scanner. . .  $?54.95 
BC003- A  CTCSS  tone  board  for  BC590/76aXLT  .  S549S 
BCIX>3- A  Swfilch  assembiy  for  BC590/760XLT  ...  $22.96 
BCeS5XLT-A  Bearcat  50  ch.  1 2  band  scanner , .  S  19S.9& 
BCl-A  Baarcat  Intorrnaiion  scanner  with  CB  ... .  .SI £9,95 

eC330A-A  B^arcBt  Information  scanner , ,  SS9.9S 

6C500XLTA  Bearcat  16  Ch.  10  band  scanner  S94  95 
BPZOSA  ^Jl■Cad  batt  pack  for  HC200/BC100XLT.    .  139.93 

TnAVELLER2'A  Gtundig  shortwave  receiver   $6995 

CO$M0P0L)T-A  Grundtg  shortwave  receiver ,  Si 99,95 
SATELLIT500-A  Grs/ndig  Shortwave  receiver  .       $679  95 

SATELLlTeSO  Gfundig  shortwave  fecaiver S949  95 

ATS803AA  S^ng^an  shorlwave  receiver S 1 55  95 

74t  03- A  Kta^i^nd  emergency  weather  receiver  S39,95 
fn  1  S' A  M'dia  n  cr  C  a  wim  VHF  weat  her  &  an  lenna. .  S66  95 
771 1  B^ A  Midiand  CB  mobile  wrth  VHF  weather  $62.9S 
7 79 1  3-  A Mtdta ndCB  portable  with  VH F  wealher         S79. 95 

7e3O0-A  W^rflafldCB  base  slat kjfi ..........     S9?  95 

FBE*A  FreQuer^cy  D^rectoiy  for  Eastern  U.S.A  .     .  £14.95 
FBW^A  FreQuency  0>rectory  t^r  Wesfem  U  S.A  . ,    .  Si  4.9$ 
RFD1  AMI.  It,  IN.  KY.OK  W|  Frequency  Directory       *14  95 
RFD2^A  CI,  ME,  MA  NH.  RU  VJ  Otrectory    ,  $14  95 

RFD3-A  DE,  DC.  MO,  NJ.  NV.  PA.  VA.  WV  Dir... ...   St 4.95 

HFD4A  AL.  AR  FL,  GA,  LA.  MS,  NC.  PR  SC.TNVI  5 1 4.95 
E  FOB- A  AK,  ID,  t A  M  N.  MT.  NE  NO.  OR  SD.  WA  WY  S 1 4  OS 
HFOe  A  CA.  IV V.  UT  AZ.  HI,  GU  Freq.  Dkeclorv  S14  96 
R  F  07- A  CO.  KG.  MO.  N  M.  OK.  TX  Fr e{^  Directory  .  S 1 4  J5 
PWB-A  Passpoa  to  World  Band  Radio,. «„.  SI 6.95 

ASD- A  Airplane  Scanner  Directory 514.95 

T5  G- G  7  ■' Tod  Secret  Regjsi  ryot  U.S.  Govt.  Freq.       SI6  9S 

TTC-A  Tune  m  on  telephone  calts. ..,,,._.$  1 4.95 

CBH  A  BJg  CB  HandtK>oK/AM/FM/Freeband. ..,,..51 4.96 
TIC- A  Techniques  lor  IntercepltngiCommunjcatiofift  ..  Si  4.95 

RRF*A  Railroad  frequency  directory $14.95 

EEC'A  Embassy  &  Espionage  Comrnunicalbns  .  S14.95 
SMH'A2  Scanner  Modification  HandbooK  Vol.  £    ...  SIS, 95 

UN-A  Late&t  Intelligence  by  James  E  Tunnell S16,95 

AdO'A  Magnel  mount  mobile  scanner  anterina S34.95 

A70-A  Base  eiarlon  scanner  antenna .  $34.95 

USAMM- A  Mag  mount  VH F  ant.  w/  1  2'  cable S39,95 


USAK-A  W  hole  mount  VHF  ant.  w/  17'  cable 


S34,9£ 


Add $4.00  s^hipping  for  all  accessa^es  ordered  ar  (he  same  lime, 
Add  $1 5.00  shipping  per  radio  and  S4.00  per  anienna 

BUY  WITH  CONFIDENCE 

Michigan  residents  please  add  4%  sales  rax  or  supply  your 
tax  I.D.  number  Wnitan  purchase  orders  are  accepted  Irom 
approved  9o¥ernment  agerK:ie5and  mosi  weN  rated  hrm^at 
a  tO^  surcharge  fof  net  10  billing  All  sates  are  subject  tP 
availabitity.  acceplamce  and  verificatioa  Pnces,  terms  and 
specTtica lions  are  suOiect  to  ctiar>ge  without  notice  AH 
prices  are  in  US  dollars  Ou^of  stock  rtemswMI  be  placed  o«i 
t»ckorder  automatically  or  e<]uivalafit  product  ftubsiiiutecf 
ttnlesfCEl  (S  I r^StruCied  differently  A  S5  00  addi I lonai  hand- 
ling fee  wHi  be  charged  for  all  orders  wrth  s  mefCh^nsiise 
toUi  under  SSO  00.  Shipments  are  FOB  C^l  warehouse  m 
Ajin  Arbor.  Michigan  No  COO'S.  Not  re^spons^bie  lor  typCK 
graplticai  errofs 

Mail  orders  to:  Communications  Electron icsr 
Box  1045,  Ann  Arbor,  Michigan  48106  USA  Add 
$15.00  per  radio  for  U.P.S.  ground  shtppmg  and 
handling  in  the  contir>ental  y.S,A,  For  Canada, 
Puerto  Rico.  Hawaii.  Alaska,  or  APO/FPO  delivery, 
shi(>ping  charges  are  two  iimes  continental  U.S. 
rales,  it  you  have  a  Discover  Visa,  American  Express 
or  MasterCard,  you  may  calJ  and  place  a  credit  card 
order,  5%  Surcharge  for  billing  to  American  Express. 
For  credit  card  order,  call  toll-free  in  the  U.S.  Dial 
SOO^ USA- SCAN.  ForlnformatJOn  ca(l313-9&6-8888. 
FAX  anytime,  dial  313-663-8888.  Order  today. 

Scanner  Distribution  Center"  and  CEI  logos  are  Irade^ 

marks  of  Communications  Electronics  Inc. 

Sal*j  dares  3/15/91-1 0/3 1  /9i  AD  #03259 1  *  A 

Copyright  c<  1991  Communications  Electronlci  inc. 

For  more  information  call 

1-313-996-8888 

Communications  Electronics  Inc. 
Emergency  Operations  Center 

P.O,  Box  T045  n  Ann  Arpor   MicHigan  46 1 06- 104 5  USA 
For  orderi  call  Z\^BSB-BBQ&  or  FAX  31  3-€63-S8aa 
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Ail  amplHler^  [oan-rptit  are  lintar  3l!-mDde  with  fttlEy 
aulomatjc  T/R  switching  and  PTT  cipibiltly  The  rtcerve 
preamp  ijse  Ma  FET  dEvkei  r^ted  at  i  dfl  NF  with  +1  & 
dBm  3rd  order  IP.  LPl  Standard  and  HPA  imps  are 
intamtiltant  duty  design  suitable  lor  base  and  mnblle 
eparatlon.  Repealer  amps  are  continuDus  duty,  class  C. 

JUnplifier  capabtlitiesr  Hlfh-povftr  narrow  gritde- 
band:  lOO-aOO  MH2.  225-400  M Hi  1-2  GHi*  Hiitary 
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%i  pfeamps  i<m  mttiiile. 
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tioo  key,  and  then  swttch  sessions  with  the  F4 
function  key.  Each  session  would  alert  me  if 
there  was  mail  or  traHic  waiting  with  a  flashing 
prompt  on  the  graphics  screen.  I  was  then 
able  to  personalize  things  by  going  back  to 
each  session  with  the  F4  function  key  and.  by 
using  ALT-N  (name)  keys,  type  in  the  opera- 
tor's name  which  then  appeared  nexl  lo  the 
callsign  on  each  session  screen. 

Using  the  "next"  key  [F4],  I  was  able  lo 
cycle  through  the  sessions  easity.  Note  that 
each  session  was  individual  and  any  text  I 
typed  was  used  only  by  the  particular  session  I 
had  attached  to.  Pkt-GOLO  Multimode  also 
has  "cut  and  paste"  features  that  allow  you  to 
transfer  text  lo  another  station  For  example.  I 
cut  text  from  an  AMTOR  session,  and  sent  \t  to 
the  local  packet  BBS  after  editing  it  using  the 
clipboard  editor  Also,  printing  to  a  printer  or 
file  is  easy  using  [AU-P].  Printing  can  com- 
mence from  the  begi nning  of  the  screen  buffer 
(which  can  be  as  much  as  300K),  or  you  can 
just  print  new  text. 

The  program  also  supports  saving  session 
text  on  a  callsign-by-callsign  basis.  You  tag 
certain  sessions  as  "important/'  and  every 
time  that  station  connects,  text  is  saved/ap- 
pended to  a  file  with  the  callsign  as  the  file 
name.  These  are  certainly  useful  features  for 
emergencies  or  situations  requiring  backup 
documentation. 

There  is  no  special  screen  to  go  to,  bul  you 
can  enter  a  full  screen  parameter  editor  if  you 
wish.  Changing  one  or  a  few  parameters  ts 
done  easily  by  typing  the  parameter  and  val- 
ue, and  using  the  CMD  key  [F10].  Basically, 
you  use  the  [Enter]  key  to  send  things 
THROUGH  the  controller  over  to  the  other 
station,  and  the  [FtO]  key  to  send  things  TO 
yourconlroller.  such  as  parameter  changes  or 
new  settings. 

Pkt-GOLD  Multimode  also  understands 
how  to  use  NET/ROM  for  hopping  from  node 
to  node.  Connecting  to  a  node  and  requesting 
a  circuit  to  the  next  node  takes  time,  Pkl- 
GOLD  Multimode  does  the  waiting  and  auto- 
matically issues  the  subsequent  "oonnecl" 
requests  for  you.  You  just  type  something  like 
this:  CN0DE1  1  N0DE2  |  N0DE3  |  W2ABC 
and  Pkt-GOLD  Multimode  handles  al(  the  in- 
terim node  connects,  getting  you  to  W2ABC. 
As  it  progresses  through  the  node  system, 
each  successful  connect  results  in  a  CW  mes- 
sage and  a  pop-up  screen  telling  you  of  the 
progress  through  the  node  system. 

You  can  also  set  up  **quick  connects"*  with 
these  multi-hop  '*path'*  statements  and  sinr>- 
ply  hit  the  [F7]  connect  key*  highlight  the 
target  station,  such  as  *'W2ABC,"  and  the 
program  does  the  rest. 

An  iniefesling  feature  of  MET/ROM  is  that 
you  may  have  multiple  connects  to  a  single 
node  by  using  its  node  alias.  If  you  connect  to 
the  node  using  the  station  callsign,  NET/ROM 
allows  only  a  single  connect.  However,  if  you 
connect  to  a  node  using  its  alias  (e.g.  "GR- 
BOX"  instead  of  ■'WA1R-2")  NET/ROM  will 
allow  up  to  15  multiple  connects  using  the 
**alias*n."  where  "n"  can  be  up  to  15,  Pkt- 
GOLD  Multimode  understands  this,  and  al- 
lows you  to  use  the  same  set  of  NET/ROM 
nodes  to  establish  many  sessions.  It  automati- 
cally assigns  unique  sessions  with  the  entry 


node  by  assigning  different  SSlDs,  the  num- 
ber after  the  "alias"  name. 

Multiple  Features 

Perhaps  the  neatest  thing  f  found  is  Pkt- 
GOLO 's  ability  to  implement  ail  the  modes  of 
the  controller. 

Pkt-GOLD  Multimode  lakes  advantage  of 
the  ROM  thai  is  already  in  your  controfJer. 
With  Pkt-GOLD  Multimode.  you  can  use  the 
same  friendly  program  features  on  all  of  the 
other  modes  available.  If  you  have  a  PK-232, 
you  can  use  AMTOR,  NAVTEX,  RTTY,  Morse, 
TDM  (Time  Domain  Multiplexing,  a  new  PK- 
232  mode  in  which  several  signals  are  able  to 
use  one  frequency  by  digitally  shifting  ttteir 
timing  slightly),  packet,  and  the  PK-232's 
patertted  SIAM  mode.  Changing  modes  is  a 
snap. 

Pkt-GOLD  Multimode  also  offers  protocol 
file  exchanges  for  error-free  transmission  of 
any  file,  while  allowing  keyboard-to-keyboard 
conversation  on  the  same  channel,  and  of  oth» 
er  multiple  connects,  all  at  the  same  time.  You 
can  get  remote  user  directories  and,  while 
transferring  a  file*  the  program  shows  the  re- 
mafning  time  and  the  effective  baud  rate  of  the 
transmission  to  other  stations  requesting  fifes. 
It  also  provides  file  transfer  statistics  to  these 
other  stations,  estimating  when  the  file  trans- 
fer will  be  finished. 

For  those  with  PK-88  controllers,  Pkt-GOLD 
Multimode  offers  all  ol  the  powerful  features 
thai  it  does  on  the  PK-232  (for  packet  mode). 
Briefly,  some  of  the  other  features  are  "Brag" 
file  support  for  longer  descriptive  messages, 
and  [Alt-O.J]  keys  for  one-line  messages, 
both  supporting  macros  such  as  *'?callsign'* 
to  fill  in  the  other  station's  callsign,  or 
*'?name"  to  FIH  in  the  remote  user  name,  to 
make  messages  appear  to  be  personalized. 

Wall  Worth  the  Money 

To  say  that  1  like  this  program  Is  putting  it  a 
little  mildly.  1  tested  Pkt-GOLD  on  my  PC  clone 
(EGA  monitor.  e40K  of  RAM,  80286  CPU, 
hard  disk).  It  also  supports  VGA  and  other 
enhanced  video  display  cards.  The  program 
runs  flawlessly  at  the  highest  terminal  baud 
rates  of  9600  for  the  PK*232  and  19200  baud 
on  the  PK-68.  It  has  an  integrated  set-up  area, 
accessed  with  the  [Alt-S)  key  combination. 
This  is  where  you  enter  quick  connects,  sta- 
tion information,  and  set  many  of  the  program 
refinements  like  25M3/50  line  screen  mode 
color  settings,  size  of  the  NetVlew  screen, 
pop-up  window  time,  Morse  code  announce* 
ment  speed,  file  paths,  and  the  like. 

Pkt-GOLD  features  pop-up  displays  and 
menus  galore.  The  documentation  is  clearly 
written  and  leads  you  quickly  through  the  fea- 
tures of  the  program.  In  addition  to  the  printed 
l>ook,  you  gat  a  complete  online  help  system 
that  is  context-sensitive  and  hypertext. 

You  can  learn  about  operating  modes, 
parameter  settings,  frequencies,  even  how  to 
tune  up  the  controller  and  radio  for  maximum 
performance,  by  perusing  this  multi-page 
cross-referenced  help  system* 

Overall  if  you  are  looking  for  a  reliable,  solid 
system,  I  would  say  Pkt*GOLD  Multimode  is 
more  than  worth  the  price,  much  more  than 
worth  iti 


KITTV  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday-Friday  9  to  6:00  PM 

Come  to  Barry's  for  the  best  buys  in  town 
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For  the  best  buys   in  town  call: 

21 2-925-7000 

Los  Frecios  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 


DEANNA  KB2JYL,  BIKAR,  KITTY  WA28AP, 
€Mll  H7V77,  JAN  KB2ftV^  LEWIS  W2fltE 
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TS450SMT.  R'5000.  TS^SSGS.  TM  241  A/ 
441A,  TM-2550A,  TR-751A,  Kenwood 
Service  Repair,  TM-731A,  TS-SllA. 
TH225A,  TM-631A.  TS140S.  TS690S, 
R2-1,  TS-790A,  TS950SD,  TH-77A, 
TH27M7A,  TM^941  A,  TM'741  A. 
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MARINE  RADIOS 
iCOhl  M7.  M11,  M56.  M700Ty.  MSOO 
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FLUKE  77. 83.  IS.  17  liul!i^r«fifS 


KTi 

icomt  1116  tiie. v^oo.  imoo 

l4AXOf4  MOTOnOlA 
VAESU  FTH200e/7l3« 
yW^DEM,  R€GEt*C¥.  KING, 
MAflllSlE  ICOM:  M7,  M5e.  M7DII 
AVIATION  COW  AfiO  H  T  .  TAO 


Simpler  Aiitopaich  SDI-SO  Will  Patch  FM 
Transcetvef  To  Vqyr  TeteptKVHi.  Great  For 
TelephcK>e  Calls  Fnoni  mobile  To  Base.  Simple 
To  use.  SO^S0.  SSl-68. 


■C-Hl&ail^ 


fCWSA 


WTOROUHAlill^ 


in 


r-Tuni-f^.iff^n  X 


T] 


Corknect  Systems  (CSI) 

PRiVA  TE  PA  TCH  V,  Duplex  8200, 
CSTOO 

TUNERS  STOCKED: 
NYE  MBV-A  3  Kilowatt  Tuner 


I 


TH-77A 


Panasonic 

Shortwave  Radios/Marine 


VoCom/MiragefAlinco 

Tokyo  Hy-Power/TE  SYSTEMS 

Ampli tiers  &    S/QKHT  Gam  computer Jnterf aces 

Antennas  IN  STOCK 


G&G  ELECTRONICS  ART1. 
Aif  Dfsk.  SWL,  Morse  Coacti 


OAIWA 
OICITAL 

WATT 
METERS 


CX>I«ERC1AL 

SHAM 

REPEATERS 

STOCKED, 

WRITE  FOfl 

OUOTE& 


Stocked:  MFJ-1270B. 

MFJ-1274,  MFJ  1224.  AEA 

PK-88,  MFJ-1278T,  PK-232  MBX    MOTOROLA  AUTHORIZED  DEALER 

W/FAX,  DRSI  PRODUCTS  KACHINA  COMMUNICATIONS  DEALER 


Kan:roiiics 
KAM.KPCII. 
KPCIV,  DaiaEflgJne. 
DVR2.2 


Co  vercratt'CoaMseaT  Stocked 


SHORTWAVE  RECEIVERS 
STOCKED 


NRD-525, 
JST135, 
NRD^535 


Professional 

Soldehng 

Station 

4S  Watis 

179 


METRON 
KWHF  Mobile 

Amplifier 
Stocked 


AOR-AR- 1 00O/9OD— wide 
range,  hand  held  scanners 


AUTHORIZED 


Wldo  soleclksfi  of  SW  &  Amateur 


Atphft  DeNa 
Products 
Stocked 


AEA  Isopoles 
(144.  220,  440 
MHz),  Isoloop. 


EIMAC 

3-500Z 

572B,6JS6C 

12BY7A& 

6146B 

BiRO 
Waitmelers  & 

Elements 
In  Slock 


DEALER 

DlOfTAL  FREQUENCY  COUNTERS 

OPTOELECTROKICS  model  1 300  H/A,  Q- 1 30CMHz 

2300, 2210 H.  0-2200  I^Hz.  2600H.  UTC-aOOO 

Lon-g-range  WweHesB 
TeCaphone  for  export  m  stock 


BENCHER  PADDLES. 

BALUNS,  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE  AMPLIFfERS 

ASTRON  POWER  SUPPLIES 

Belden  Wire  &  Cable,  IntM  Wire 

OPTO  KEYERS  STOCKED 


Radios  for  Business, 
Gov't,  2-wsy,  otc, 
Stocked  &  sefvicedi 

calMor  great  prices! 


COMET  ANTENNAS 
STOCKiO 


HEIL 

EQUIPMENT 
IN  STOCK 


Hy-Gain  Towers 
win  be  shipped 
cf>recl  ID  you 
FREEol 
shipping  cost 


NewTEN'TEC 
PARAGON,   OMNIV 


IIX  TowefS.  Ani:ennai&. 

Mobife  Radio  mourns 

slocked.  C^ll 


AMERITRON  AUTHORIZED  DEALER 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.  512  BROADWAY,  NEW  YORK  CITY.  NY  1001 2  (four  blocks  north  of  canal  st,  between  spring  ^NoeRooMESTj 


New  York  City't 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


"AquI  Stt  HabiA  Espanol" 

BARRY  INTERNATIONAL  TELEX  12-7670 


MoiTday-Ffiday  9  A.M  to  6:00  P  M 

Saturday  &  SurKlay  10  A. M.  la  B  P.M.  (Free  Paxking] 

JRT/LEX-"Sprirj9  St.  Slalion"*,  Subways:  BMT- 
^'Prince  St.  Stariort".  IND- "F"  Train-Bwy  Stalion" 
Bus;  Broadway  #6  to  Spring  SI.  Path-9th  St76th  Av0. 
Station. 


COMMERCIAL  RADIOS 
STOCKED:  COM  Motoro- 
la. MAXQN.  Standcrd, 
Yaesu,  We  serve  munic^ 
polities.  tMJSin«ss«s.  Civil 
Defense,  etc  Pof tables, 
mobites,  bd$«K.  re- 
peatery. 


We  Stock:  AEA,  ARRL,  Ameco.  Amefitron,  Artienna  Specjai^sts,  Astatic. 
Astfon.  B&K,  B&W.  Bencher,  Sird.  Buliemut,  COE.  CES.  Cushc^aft.  Daiwa, 
El  mac,  Henry,  Heii.  Hustler,  Hy-Gajn,  kcom.  KLM.  Kantronics.  Larser>.  MFJ, 
J.W.  Mriler.  Mirage,  Nye.  Patomar.  RF  Products,  Saxton,  Shure.  Ten>po. 
Ten-Tec.  TUBES.  Yaesu,  VibropJen,  D  up  lexers,  Repeaters.  Scanners.  Rad+o 
lications,  Uorden.  Kenwood.  Ma^on,  RFC. 


ALL 
SALES 
FINAL 


WE  HOW  STOCK  COMMERaAL  COMMLmiCATtOffS  SYSTEHS 
HAM  DeALER  INOyiRES  INVITED    PHOME  tH  YOUR  ORDER  &  BE  RElMeUflSEO 
COMMCnCtAL  ftADlOB  sloch*^  4  ••rvlcsd  on  p-r»mii*s. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Ord»r«  Shlpp«d  lmffi«dl«t«ly.  TELEX  12-7970 


Technical  tielp  offered  upon  purchase 


FAX:  212-925-7001 


CIRCLE  41  ON  REAO€«  SERVICE  CA«0 


Nymber  $  on  your  Fe^dbaek  card 


Low  Cost  Discone  Antenna 


Wideband  coverage  from  144  to  1296  MHz. 


by  Phil  Salas  AD5X 


Injected  an  antenna  that  would  satisfy  a  lot 
of  needs.  After  purchasing  an  ICOM 
R-7000  receiver  (25-2000  MHz)  for  some 
experimental  work  in  the  UHF  and  low  mi- 
crowave ham  bands,  I  wanted  a  good  broad- 
band antenna  that  I  could  easily  mount  in  my 
attic  and  thai  would  provide  coverage  of  the 
144,  220,  450,  903.  and  1296  MHz  ham 
bands,  I  also  needed  this  antenna  to  provide  a 
good  match  ^  that  it  could  be  used  for  trans- 
mitting within  these  ham  bands  as  well. 
Though  this  sounds  like  Vm  asking  a  lot, 
there  is  a  broadband  antenna  that  can  satisfy 
these  needs:  the  discone  antenna. 

The  Discone  Antenna 

When  properly  desigi^,  a  discone  anten- 
na provides  decade  (10:1)  frequency  cover- 
age with  a  good  match  {see  Figure  I).  The 

discone  consists  of  a  disk  (the  driven  element) 
mounted  over  a  conical  ground  plane.  The 
cone  is  an  equilateral  triangle  whose  dimen- 
sions are  a  quaner  wavelength  at  the  lowest 
operating  frequency.  The  disk  (driven  ele- 
ment) has  a  diameter  of  70^^  of  a  quaner 
wavelength  at  the  lowest  operating  frequen- 
cy. The  disk  should  be  very  close  to  the  apex 
of  the  cone;  the  recommended  spacing  is 
from  10-30%  of  the  diameter  of  the  apex  of 
the  cone . 

The  trick  is  to  be  able  to  easily  realize 
the  cone  and  disk  as  well  as  provide  a  solid 
insulated  support  for  the  disk  and  a  sound 
mounting  method  for  the  overall  antenna. 
Also,  this  antenna  should  be  inexpensive, 
and  easily  constructed  with  readily  available 
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Figure  2*  Dimensions  of  the  disk  support. 
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Figure  J.  Design  for  thE  discone  antenna. 
24    73  Amateur  Radio  Today  •  August,  1901 


Figure  3.  Disk  si*pport  prepnraiian. 

parts  from  hardware  and  Radio  Shack  stores. 

Since  I  wanted  to  cover  the  two  meter  band, 
I  picked  the  tower  frequency  limit  to  be  below 
the  lower  band  edge.  The  actual  frequency  1 
picked  was  137  MHz.  A  decade  of  coverage 
should  still  give  me  up  to  1370  MHz,  which 
suited  my  needs.  The  equation  for  this  is;  M 
wavelength  =  2952/137  =  2L5"  =  cone 
side;  disk  diameter  =  0.7  x  2 1. 5"*  =  15". 

Now  all  I  had  to  do  was  %ure  out  how  to 
build  it! 

Constructing  the  Discone 

See  the  "Parts  List/'  The  last  three  items 
came  from  Radio  Shack.  The  ^"  solder  lugs 
are  pan  of  the  package  (two  per  package)  of 
solder  lugs  from  Radio  Shack,  but  you  can 
save  money  if  you  can  find  %"  solder  lugs 
separately,  i  bought  all  of  the  other  items  in 
the  electrical  department  of  a  local  hardware 
store. 

Now,  let's  get  to  work.  We  will  first  pre- 
pare all  the  individual  pieces. 

The  disk  support  will  be  made  out  of  the 


single-sided  printed  circuit  board.  First,  cut 
this  board  into  a  4!^"  x  4*/^"  square.  With  a 
pencil,  draw  diagonal  lines  from  comer  to 
corner  on  one  side.  See  Figure  2.  Drill  a  %  '^ 
diameter  hole  at  the  intersection  of  the  lines 
(the  center  of  the  PC  board).  Referring  to 
Figure  3,  center  a  quaner  over  the  hole  on  the 
foil  side  of  the  PC  board  and  trace  around  its 
circumference.  Using  a  sharp  X-ACTO™ 
knife^  cut  through  the  copper  on  the  circular 
lines  just  traced.  Now  remove  the  copper 
within  the  circle.  A  soldering  gun  will  aid  in 
removing  the  copper  foil. 

The  light  fixture  canopy  needs  some  modi- 
fication. These  kits  include  a  fixture  for 
moundng  a  lamp  on,  a  short  length  of  1/8IP 
threaded  steel  lamp  pipe,  and  some  additional 
hardware.  Refer  to  Figure  4_  Nibble  or  cut  a 
slot  along  one  side  of  the  canopy  at  least  0.3" 
jt  0.3".  This  will  pass  the  coaxial  cable  when 
the  canopy  and  antenna  are  mounted. 

Cut  all  eight  welding  rods  to  a  length  of 
2L5'\  Unless  you  have  heavy  cutters,  you 
will  need  to  use  a  hacksaw.  Remove  any 
insulation  from  the  %"  solder  lugs,  insert 
only  one  end  of  the  cut  welding  rods  into  the 
solder  lug  crimp  end,  crimp  the  lug  and  sol- 
der. S^  Figure  5. 

Cut  Che  remaining  eight  short  pieces  of 
welding  rods  to  7  W.  Finally,  determine  the 
center  of  die  4''  round  plastic  electrical  box 
cover  and  drill  a  ^A "  hole.  It  is  important  that 
this  hole  be  well-centered,  so  take  care  in 
determining  this  location. 

Now  lake  the  30"  l/StP  all-thread  steel 
lamp  pipe  and  careftjlly  tin  one  end  of  the 
pipe.  Sec  Figure  6,  Be  carefiil  not  to  get 
solder  on  the  threads  of  the  pipe.  This  pipe  is 
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Figure  4.  Modifying  the  light  fixture  cam^y. 


Figures.  Element  preparation. 


HAM  RADIO  TOY  STORE,  Inc. 


UNCLE  ELMER  SAYS:  Come 

in  and  operate  our  demo  station 
feaiuring  TEN-TEC  radios. 

CALL  for  low  prices. 


usir 

TEN-TEC 
117  WEST  WESLEY  STREET  -  WHEATON,  IL  60187  -  (708)  668-9577 


Field  Operations 


TdlOrDnix  aSMHZ  Portable  scope,  £Ch.  22  tos..  US  sacJO^lys 
s««$p,2mv/i0mO¥  $^fiO.NewpfDbe£i/i(h  S20 
P^jllips  PM3213  Poftabie  scope.  2  Ch.,  20  lbs.,  0-5  s/20*» 
sweep  Z/mWtOV/Oiv,    120v  #   SOHz  or  24   VCD   Satt 

fof  fieWuse - $180 

Yout  picture  S  call  nos,  on  T-shirt  Send  photo  $15 

U.P.S,  colled,  cash  or  certify  diecl;. 


FOSTER  GRAPHICS 

186  MAIN  STREET 
MARLBOeO.  MA  01753 


Pti.orFAX:S08-624-7703 
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to 
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CIRCLE  300  QN  READER  SERVICE  CARD 


4S  HOUf9 
SHIPPING 


ELENCO  &  HITACHI  PRODUCTS 
AT  DISCOUNT  PRICES 


4S  HOUR 
SHIPPING 


Hitachi  RSO  S«fles 


100HKL  lOeiQ'fe. 


UAStNG  AVAILABLE 


■k  Kii«l  ^  115C    VC  ^34S.  Iff:. 


>1ITochi  Fortat)4e 
dC  ^  MUHf,  3  Ovm^  DC  alb«4  hnc- 

hen.  AMnKil*  mi>qna>f  iMficriort 

v.«»  -  s«kc  U9««i uas 

V-^2  -  ZOMHl 


HfTACHI  COMPACT  SERIES  SCOPES 

Ttai  saniH  {revival  mai^  r««  t^jn^cfu  hJ:^  Ai  CRT 
Cuner  mmiiHiniiF*!  tV-lOMTMi&fii^.  f**^ 

^ ft-icmi  Bniiiiaffn  tuiennsfei^  -ftrit^iij 

Itfi 


v-iDis  •  iDoivii.  or.  -icvh 

V-11DCUb  ■  IDQHHt,  OwBd  Trac 


20MHz  EJonco  OsciUoscope 

$375 

■  TVSifiK 
•  £  P4  hBbn 


EJanco  3SMHZ  Dual  Troce 

MO' 1 252 

*  1  hw  RiH  Fhiw 

«  hKMn  2  P'1  Prnbti 

All  KQp«»  ineliM;]*  pratMi.  Hi*l*fneitl»,  Opwatdrs  ninidl  wi  ^  ymtt  (^  itt  tot  Eltnoo  UOp**)  worldi  wid«  wanrBnty  w^  partt  A  IflfaoF.  M««yv  k4X«Eiofl*i  aviihabl*  lor  all  HitBdni 
Bcapes  Call  v  ^Mn  for  oumpM*  &p«c4ic«;iidnE  on  ttiBss  and  in  any  ottiai  Tin*  CndiokGopaa 


FREE  DMM 

With  pyrcliose  of 

ANY  SCOPE 


SCOPE  PROBES 

P^l  S5MHZ.  IM,  1Qj(         $l9.g& 
P-9  1O0MHZ,  1R,  tQj!       S26.9S 


TESTEQUIPWEHT 


FLUKE 

iULTIMnEFtS 


Gmnarmtor 


DIglfol  Ci:}pcjcl(td4ica  M*t«r 

$58.95 

.5%  ImJ4C  ACQ; 

IwQcd4rolw<i'C«M 
9pq  r  Dkfo^ji 


FoilTi^ljFlcJlion  f  rwTUency  C04itn|«ft 


GF-fOH  FMr>ction  Ge<n«fDlDr 

vQft  Firvq.  C9Uf4er 

$249 


eF-f0l5  WfUKK^  Ffvq 


Compu4»rt  wttti  thii  Kit 

Model 


$129.00 


Digital  LCR  Mat»r 
LC-180T 
S12S 


Func1|ia>n  Ocnrrator 
Bkia 
4600 


ffl 


H^rfrai****  torn  1  Hi » 
lltftfJlMorFlM 


D^grtvlTT^I 


Wklft  Sand  Signal 
G«n«fatorl 


^Wtnfl  feiM)  unhtfi  |«v  bulb  BflDnftiA  ikwMni  Our 
MoD-MaaBr  fwwr  mtOhm  nou  to  ptH*  bkk?  JWUk. 

■RTMr  nudWM  MnQiiflfs  h  IBM  PC 
BotKilJ^i  Kit  *0<  0t>avm  (MMBO 10}  7  l.f  $ 


WE  WtU  NOT  BE  ONDEESOLD 
CSJ  Mm  310  U^il  ShipCKn^ 


MMlt1(n«Nlf  wtlfi 

TFomlilOf  T#M'w 
$55    CM-lSOOB 


AM/FM  Transistor 

Radio  Kit 
with  Trainif>g  Counm 

MMti  Amrm  to* 
$26.95 


Tnpta  Paw*r  Su0f>ly  <P -6mW 

ZiaiSVaf  iA 
2b-t5VitlA 


SalclefingStaltcin 

Temp^fdiurF  Cortlrotled 

^  SL-30  S99 

Distal  DispOj^ 

<ig|L     TgrnpR^ngti. 

»W^       3DQf-900F 


Difit  Uuttlrrwier 


$t35 


SG-eooa  im 

Ibn  Ql  IKHf  Vanrii^fr  ^F  oj^ 


PU-e*iLli:4k   a   iSa   uV   iiKAm-   Ib4»t«p   - 

iiiliK  iT4n.Ln|ii|  IP  i.n  HT 

»  tViM  Cui-il  ■ilBlolM]  r^xvw  cuni J^-Wk  fd^ 

\i^btt  Ijun     Hiunni  IFd  *iH)ik  *tA  tkJ  Hi  briHil 
aan' 
►  iiji^rt^iiiiiil  mtiiTipiy  ■#»:  F  nl[  [rtimirtl  :]r-1linViKl 

■W  XI  iillu*-!  dim  CTCSS  anet 

*  0\ Ml-  ""miTinr-f  ilui45 ^i>^  irtnnim Maptxi'^ numlHi 

^  1  <i|H  rWlAl  liMiml  t4T  iiJ<i  >ifi[ia<4lp  v^vTtM  4^4  M)iMB:;II 

i;iillliiyi. 

« J*Kii«.  uip  iidiXB  B  ma  jaim  iima  1di  nubmijm  phh 

I^Mtptthlr  i:i«*  |Ml«)">ti»^  H^  n  »  Ipnnprurp  4rit  nr  «M  4 

ma  iiiipiM'^  itv*  **«hngp«<m«ij  3*k£i  twr-uidh^n    *'' 

■iriukHi   MCwrrwnN  HAND  MOBILE  3M/44UHH2 


STANDARD  C?>|4  TRUE  TWIM  BAND 
144«mJ3?0MHxHT 

Hpw  iharv  I  i  iw«p  STJINO ARO  in  AiiulBur  Radto 

'tiM  iHpp  UMiMtriuban  nM-  bihI  In  Ilw  hibm 


CAU  ftlfl  'PfllCIHG 

Ih«  *M|UIHCy  44h  Vta  iiilirr  t.liii|li#  taKLln 
BLiigi*  '■■■V  hi-ivKJ  IWIN'rHgutocvdiijilir 
*  Vpi|^|ila  f(fHv%iiy    III  Ipi  iHl*.  yfu  k^flfl  llin 
iijiKi'i  riuh-hl^^ 

N  i^liHlu  1114I1  risnurr  ''W  m4h  twttw  iruj 

IMI^IlPi 

^  n  vMII^  iirif^llitflpi  ■nriii  h^'htuIwI'miMi 

J  VLiCi  li-immilkii  pjipjl  pc'^rii  pQi- 

llllyl 

■>  OfM^Mii  *cc*«ur«i  4kW]»  ■.  cor? 
■PBlR  hn*  of  tillMnxt   Dwi^  Oip^i 

tVmtMi   HilH   ^n    Bnif  ^alBT   i-nil 
k  I   ¥1  WlTTinl^ 

c;:*ii  ri^  pticina 


C&SSALESINC. 

tI45  Rt>.eii^.id.  Dnrlky.  II  N)ttt5 


IS  Doy  Money  Bock  Gucrontee 
2  Ye  or  Wot  r  only       pr.<«sjtH*ertoch«ig. 

WRITE  FOR  FREE  CATALOG 


CIRCLE  184  OH  READER  SERVKTE  CARD 


Protector 
that  works 


and  EMP.. 


I 


...on  ALL 


i 


Did  you  know  that  DC 
continuity  lightning  arrest- 
ors  don't  work  on:  Receiv- 
ers. Cavities  (Shunt  Fed), 
and  Isolators? 

•  For  Coax  50,  75  and  93 
ohm  systems  to  6.0  GHz. 

•  For  Telephone,  current 
loop,  RS-232  and  T-1 . 

•  For  1 20,  240  and  480  VAC 
single  and  three  phase 
powertine. 

For  these  and  any  of  our  other 

1500  protectors  and 

grounding  systems  contact 


P.  0.  Box  9000 

Minden,  NV  89423-9000 

(800)325-7170 

(702)782-2511 

FAX:  (702)  782-4476 


CIRCLE  49  OH  READER  SERVICE  CARD 
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Figure  &  Tinning  the  pipe. 


gUAWTES  SIDE 


c 


PEJMlfY  5I0E 


■J  ft04AQ 


iPOwt 


Figure  7.  Disk  support  assembly. 


15 


Tin  JB  *»LACESJ 


Figure  8.  Tinning  and  soUe  ring  the  lop  of  the 
PC  board, 

not  difficult  to  tin  since  it  is  made  of  steely 
which  doesn*l  conduct  heat  away  as  fast  as 
copper  or  brass  does.  Cut  1 "  of  the  outer 

insulation  ofrihc  RG-8M  coaxial  cable,  sepa- 
rate the  braid »  and  theo  fold  it  back  over  the 
cable  insulati€>n.  Insert  this  end  of  the  RG-8M 
cable  into  the  mm-tinned  end  of  the  30''  lump 
pipe  and  push  the  cable  through  until  the 
braid  is  flush  with  the  tinned  end  of  the  pipe* 
Solder  the  braid  lo  the  pipe  at  this  point. 

Next,  prepare  the  disk  support  primed  clr- 
cuii  boand.  insen  a  short  length  of  steel  lamp 
pipe  (provided  with  the  canopy  kit)  through 
the  center  hole  in  the  printed  circuit  board  and 
fasten  it  securely  in  place  with  two  brass  nuts. 
Sec  Figure  7.  Epoxy  the  brass  nut  to  the  PC 
board  opposite  the  foil  side.  Be  careful  not  to 
get  epoxy  on  the  threads.  Now,  remove  the 
nut  from  the  side  of  the  board  not  cpoxied. 
and  unscrew  the  steel  pipe  from  the  nut  still 
attached  to  the  PC  board.  The  side  of  the  PC 
board  with  the  nut  will  now  be  referred  to  as 
the  bottom  of  the  disk  support  PC  board. 

On  the  top  of  the  PC  board,  tin  each  cor* 
ner  and  tin  the  midpoini  of  each  side.  See 
Figure  8^  Now  solder  down  the  7 14  "  welding 
rods  to  the  PC  board,  making  sure  that  the 
total  length  from  outer  point  to  outer  point 
is  15" .  You  are  creating  a  disk  15"  in  diame- 
ter out  of  the  eight  welding  rods.  Now  go 
back  and  solder  the  inside  edge  of  the  welding 
rods  10  the  PC  board.  Finally,  place  the  \ " 
diameter  bras^  washer  over  the  ends  of  the 
welding  rods  centered  over  the  hole  in  the  PC 
hoard  and  solder  the  washer  to  (he  rods.  Sec 
Figure  9. 


Now  it's  lime  to  start  as- 
sembling  the  antenna- 
First,  screw  the  end  of  the 
30"  pipe  with  the  RG  8M 
center  conductor  sticking 
out  into  the  nut  on  the  hot* 
torn  of  the  PC  board.  Screw 
it  in  just  far  enough  so  the 
end  of  the  pipe  is  flush  with 
the  printed  circuit  side  of 
the  soldered  down  nut.  The 
center  conductor  of  the  RG- 
8M  will  pass  through  the 
center  of  the  brass  washer 
on  the  lop  of  the  PC  board. 

Next,  place  the  solder 
lugs  of  the  eight  long  steel 
welding  rods  over  the  30" 
steel  pipe  and  hold  them  in  place  with  a  1/8IP 
brass  nut.  Put  this  nut  on  finger-tight  and  then 
arrange  each  long  rod  so  that  it  is  exactly 
under  each  short  rod  on  the  lop  of  the  PC 
board.  Carefully  tighten  the  brass  nut. 
Thread  another  brass  nut  on  the  steel  pipe  and 
position  it  about  3"  below  the  nut  holding  the 
long  rods  in  place.  Hold  the  pipe  upright  with 
the  PC  board  at  the  upper  end,  then  bend  all 


Parts  List 

Description                                       Afiproximate  Cost 

1*"  diameter  brass  washer 

$    ^10 

30"  1/8IP  ail-thread  steel  lamp  pipe 

$3.17 

1  light  fixture  canopy  kit 

$2.45 

6  brass  1/81P  nuts  (pkg,  of  6) 

$    .99 

1  plastic  V  round  electrical  box  cover 

$    .17 

1 0  feet  n  2  copper  wire  (S.07/ft.) 

$    .70 

8  copper  pialed  steel  welding  rods  ($.20  ea.) 

$  1 .60 

12"  X  24 "  X  1  '^  piece  of  wood 

$1.00 

41/fe '  X  4^/^"  single-sided  PC  board 

$3.99 

6  H"  solder  lugs  (RS  64-3040  x  3) 

$3-87 

5  feet  RG-8M  (RS  278-1328  0.27  x  5) 
Total 

S1.35 

$19,39 
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Figure  9.  Finishing  the  PC  board. 
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Figure  10.  Assembling  the  di scone. 


SOLDER 


the  long  rtxisdown  along  the  steel  pipe.  Place 
the  plastic  electrical  outlet  cover  over  the 
steel  pipe  and  thread  on  another  brass  nut. 
Push  ihc  elcctricaJ  outlet  cover  up  the  pipe 
and  spread  the  long  welding  rods  until  the 
bottom  ends  of  the  rods  are  2 1.5"  apart  from 
their  opposite  rod.  Adjust  the  nui  positions  as 
necessary  and  tighten  the  nuts  10  hold  the 
clectrica!  outlet  cover  in  place.  See  Figure 
10.  I  used  a  hot  glue  gun  to  attach  the  long 
welding  rods  to  the  plastic  electrical  outlet 
cover  to  help  with  the  anienna  rigidity,  but 
this  is  not  really  necessary. 

Strip  the  insulation  off  the  RG-8M  center 
conductor  as  ii  passes  through  the  brass  wash- 
er on  the  top  of  the  printed  circuit  board* 
Solder  the  center  conductor  to  the  brass 
washer.  Now,  mount  the  antenna  10  the 
canopy  by  threading  another  brass  nut  over 
the  end  of  the  steel  pipe,  passing  the  cable  and 
pipe  through  the  hole  in  the  canopy,  and 
threading  another  nut  over  the  pipe  and  tight- 
ening it.  You  can  now  attach  the  canopy  10  a 
piece  of  wood  (1  used  a  T  x  T  x  r  board) » 
thus  allowing  the  antenna  to  stand  freely* 

The  las!  thing  to  do  is  to  solder  a  piece  of 
/(^12  copper  wire  around  the  circumference  of 
ttie  disk  and  cone.  Cut  a  50"  piece  of  wire  for 
the  disk  and  a  70"  piece  of  wire  for  the  base  of 
the  cone.  Tin  the  ends  of  each  of  the  welding 
rods  and  solder  the  copper  wire  to  them.  Sec 
Figure  1 1 ,  Though  it  is  not  really  necessary  to 
lie  all  the  welding  rod  ends  together,  this  and 
the  hot  glue  mentioned  earlier  make  the  an- 
tenna very  rigid. 

Finally,  attach  your  connector  of  choice  to 
the  end  of  the  RG~8M  coming  from  the  dis- 
cone,  RG-8M  has  the  same  dimensions  as 
RG-59.  A  PL-259  UHF  connector  widi  a 
RG-59  neducer  or  a  BNC  connector  for  RG- 
59cable  work  well. 

Operation 

How  does  it  work?  i  measured  an  SWR  of 

less  than  1.5  to  I  on  all  ham  bands  between 
144  and  12%  MHz,  I  placed  the  antenna  on 
its  wood  base  in  my  attic  and  it  provides 
excellent  general  coverage  reception,  as  well 
as  transmission  in  the  covered  ham  bands. 
Not  bad  for  about  an  hour's  worth  of  work 
and  less  than  S20  worth  of  partsl 


Figure  1 1 .  Wire  piacemeni. 


Comaa  Phil  Salas  .4D5X  at  IS!  7  Creekside 
Drive,  Richardson  JX  7508L 
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RAMSEY  ELECTRONICS 


1-3 
$279500 


2  WAT  RADIO 
SERVICE  MONITOR 

COM-3,  iha  woild's  mosi  popular  tow-cost  service  morti- 
ror.  For  s^ops  t>'\g.  or  small,  (he  COM-3  deJsvera  advanced 
capabilities  for  a  fani^tto  price — and  our  new  leas-e  pro- 
gram  allows  you  to  (?wn  a  COM-S  lor  less  itiao  $3.00  a  day. 
Features  •Direcl  enlry  keyboard  with  programmable 
memory  'Audio  &  iiansmiHer  frequancy  co-unier  •LEDljaf 
graph  frsquency/arror  devia(JOf^  display  *&,  1-1 0,000  |iV 
□utput  levels  •High  receive  sensfthrilyH  tess  itian  &  pV 
•100  NHztD  999.9995  MHz  •Continuous  frequently  cover- 
age 'Tranisniiii  pnoteciiani,  up  to  tOO  watls  'CTS  tone 
encoder.  T  kHz  and  eitiernaJ  mocfuialbm 


RS6-10 
$249500 


SVNIHESIZED 
SIGNAL  GENERATOR 

Firhally,  a  lown^ost  lab  quaNly  signal  generator — ^a  trug 
alternative  to  the  $7,000  gem&rattws.  Tt>e  RSG-tO  is  a 
hard  working,  bul  easy  to  use  generator  idea^  for  Ttta  isb 
aswell  as  for  production  tasi.  Lease  it  l&t^ess  than  $5.00  a 
day.  Features  •!  00  kHi  lo  999  MHz  'lOG  Hz  resolulion  to 
.&00  M  Hi,  300  Hz  at^ov^  •  - 1 50  to  *  1 0  <5B  rn  oul  put  f arige 
*0,1  dB  tHJtpul  resoluSiofli  *AM  and  FM  madulatioi  '20 
progirammabta  memories  'Ouipui  selection  in  vottg,  d@, 
dBm  with  instant  conversion  between  uniils  •RF  oulput 
reverse  powei  protecied  -LED  display  of  all  parame- 
ters—no  analog  guesswork  I 


FREQUENCY  COUNTERS 


CT-70  7  DIGIT  525  MHz 


GT'9Q  9  DIGIT  600  MHz       CT- 125  9  DIGIT  1 ,2  GHz 


Ramsey  Et^ctronics  has  been  man!ufaclurin*g  elec- 
troiiic  test  geaf  for  over  tOyearg  and  i-s  recognized  tor 
its  lab  quality  produces  ai  bnsakthfough  phoes.  AH  -of 
Our  courtiers  carry  a  (ult  one-year  warranty  on  parts 
and  tabor.  We  take  great  pride  in  being  the  Iar9es:t 
manufaciurer  of  low-cosf  couniers  in  the  enlire 
U,S  A,  Compare  specifications.  OurDountars  ars  full- 
featured,  from  audio  lo  UHF.  with  FET  high 
mporfanca  input,  propef  wave  shaping  circuitry,  and 
durable  high  quality  epoxy  glass  plated-thru  PC 
board  consiiruDtion.  All  unit^  are  100^  manulactured 
in  the  U.S. A  All  couniers  feature  1  0  ppm  accuracy. 


NEW  CT~250  2.5  GHZ 


ACCESSORIES  FOR  COUNTERS 

Telescopic  ship  antenna— BNC  plug.  WA-10 

High  impedance  probe,  ligihJ  loading,  HP-1 

Low-pass  pfotie,  audio  use,  LP-1  . . , 

Direct  probe,  general  purpose  use,  DC-I   

Titt  bail,  elevates  counter  for  easy  viewing,  TB^70  . . 

Peehargeatite  iniernal  ballery  pack^  BP-4 . ... 

CT-90oventiTnebase,  0.1  ppm  accuracy,  OV-1  . . . . 


$1 1 .95 
518.95 

$16.9& 

S  9.95 
.  $g,9& 
.  S9.9S 


ALL  COUNTERS  ARE  FULLY  WIRED  &  TESTED 


MODEL 


CT-£0 


CT-70 


CT-90 


CT'125 


CT-250 


psioe 

Pre&caler 


FREO.  AANGE 


2fi  H2-6Q0  MHi 


20HZ-.5S0WHI 


10JHz~600MHz 


tQHz-1.2SGHz 


10Hz^2.5<3Hz 
typically  S.O  GHz 


SENSITJVrTY 


25  mV  to  500  MHz 


^  50  mV  to  150  MHz 


clOmVto  tSOMHz 
<150mV[o600MI-rz 


<  £5mV  to  50  MHi 

<  15  mV  to  500  MHz 

<  100  mV  TOT  GHz 


<2&mVlo50MHjf 
^lOmVtol  GHz 
<:50mVto2.5GHi 


l0MHz^1.5GHz, 

divide- by  100D 


<L50mV 


DIGITS 


9 


9 


RESOLUTION 


1  Hz,  10  Hz 


1  Hz,  10  Hz,  100  Hz 


OiHr.iOHz,  iOOHj 


0,1  HeJHzJOHz 


B  I     0,1  Hi,  1  Hi,  10  Hi 


Convert  your  ewisting  coojiier 
10  1  .5  GHz 


ZBi^ 


$1B9.95 


$139  95 


S169.9S 


$1  B9.95 


$239,95 


$Q9.9& 


»«i)» 


^ 


SPEED  RADAR 
$B9.S5 

comgletekli 
7 


Slew  tow-c05i  microwave  Do p pier 
adarkh  ^■dochs"  cars,  planes,  boals. 
lorses,  bikes  or  any  large  moving  ot> 
eel.  Operaies  at  2.t  GHj-  wiih  up  to 
1/4  mile  range.  LED  digitat  readDifl 
lisplays  speed  in  miles  perhour^  kilo- 
nelers  per  hour  or  feet  per  second  F 
Earphone  O'Utput  allows  for  listening  1C 
iciuaf  doppier  shift.  Uses  tvfo  1  -lb  cot- 
ee  c^ris-  for  ant-enrta  (nol  included) 
md  runs  on  12  VDC.  Easy  to  build— 
ill  microwave  circuitry  is  PC  stripJine. 
<ii  Indmjei delivery  ABS  plasti-c  case 
vith  speedy  graphics  tor  a  profession' 
tl  look.  A  v&ry  useful  and  full^f-fun  kit. 


BROADBAND 

PREAMP 


Boost  I  hose  weak  signaJs  to  your 
Scanner,  TV^  atiortwave  radio  or  fre- 
qoency  co^rttef.  Fiat  25  dB  gain,  1  to 
1000  MHz.  3  dB  NF.  BNC  COnneclOrS, 
Runs  on  12  VDC  &r  HO  VAC 
Pft'2.  wired,  includes  ACadapler 
,..S59.95 


flICRQWAVE 
NTRUSIOi^  ALARM 
i  real  microwave  Doppler 
ensor  that  will  deteci  a  hu- 
iBn  as  lar  as  10  leet  away. 
]pef  ates  on  l  .3  GHz,  artd  is 
iOl  affected  by  heal,  Itght,  ot 
ibrations.  Drivss  up  to  100 
tA  outpul,  normatlyopen  or 
losed.  runs  on  12  VDC. 
;ompletekil  MD-3  .  Si  a. 95 


m  POWER  AMP 

Ea^y  to  buiHd  pow^r  amp  ha$  6  time? 
power  gain,  TWin,  BWoul,  2Win, 
1  ew  oul,  5W  is  for  Ami  out.  Same 
amp  as  teaiured  in  many  ham  mag- 
azine artides.  Complete  with  all 
parts,  tess  case  and  T-R  relay. 
pA-1 ,  40V^  pwr  amp  Kil     ....  *S9.95 
TR'1 ,  HF  sensed  T-R  relay  kit   .  S  8.95 


ONE  DECODEfl 

oofflptert  mm  decoder 
1  a  singte  PC  hoar^.  Fea- 
ir&&:  4-OD-500t}  Hz  dti- 
stable  range  via  ^Dmjm 
3C,  vottajgere^ial«on.  &67 
I  Usitul  fijjr  rquch-tcine 
jrsi  Selection,  FSK,  eic. 
in  also  b?  used  is.  a  sta- 
&  toiM  sflCKle^.  Runs  on 
I012VQ1I3 
qmpJattliihTEH    t6.9S 


JCKLESTJK 
shocliing  ^it$  Bfink- 
tg  lEO  attracts  vic- 
ms  lo  pick  up  inno- 
ent-looking  can — 
ou  watch  the  fun! 
^al  toi  office  desks, 
artles.  mssey  know- 
all»l 
S-iktt  *9  95 


MUSIC  MACHINE 

Neai  kit  Li^ai  mi^I  pn3d4PC«  2h  di^r- 
#nt  eiessical  and  popular  tu^s, 
pius  3  dDorctiirne  sounds.  Ltfls  Of 
fun  lor  ctcorbells,  shnp,  or  Stois  so- 
Frances,  car  horn,  jmy^ic  bQjiQS,  etc. 
Runs  Cn  9V  tm^vf  or  wall  Irfl^- 
kirmer.  Excellani  ipeal^^  VQlume 
and  adjijt^isible  tempo  end  pitch. 
Add  ojr  {rasa  ss^  For  a  handsonie 
finished  «»k 

Coiflptetelfn,MW-5  .  .  IS^.'SS 
Case  +  knob  set,  CWM-5     5i?.S5 


VOICE  ACTIVATED 
SWITCH 

Voice  activated 
switch  Kit  provides 
switched  output  wiih 
Current  capabifity  up 
to  100  mA.  Can  drive 
refayi,  Itghts,  LEO,  or 
even  a  tape  recorder 
motor.  Runs  on  9 
VDC. 
VS-1kiL ,f6.96 


FM  WIRELESS 

MIKE  KITS 

SHOWN 

Pick  the  uniutial's  right  for  you.  AN 
units  transmit  stable  signal  in  89- 
lOS  mhj  fm  band  irp  to  300'  ejtcept 
lOf  hi  power  FM-4  that  goes  up  10  ^^ 
mi!e, 

FM-1 1  basic  unit $  5.96 

FM-a,  as  aJMvebut  with  added  mike 
preamp  . .  t _ >.-.. ^-j . »_.,-,  -.4:: ; -. , $  7.95 

FM-4.,  long  range,  hbgh  power  wUh 
very  Sensitive  autiki  section,  picks 
up  voices  lO'  away  $14.95 

FM-3,  complete  unit  includes  ease, 
battery,  switch,  ar^lenna,  ariid  btiiH-in 
Cdndensor  mihe.  Excellent  fideEity, 
very  small,  kit    .  - ., , .., . . , . .  $1$.9S 

FM-3WT,  ^s  atwve.  EM  fully  w^red 
andiested      .      $19.95, 

SMC,  miniature  sensitive  mike  car- 
tridge JorFW-1,  2,4    .$ZM 


PACKET  RADIO 

Commodore  C64f15e  packet 
radio  jrilerface.  Uses  famous 
German  Digicom  software .  Fea- 
tures EXAR  IC  clnip  sb\  tor  fe\\- 
ai;ile  operallon— run?  HF  or 
VHF  tones.  Includes  FREE  tfiek 
software.  PC  £ioard,  all  nsc^s- 
saiy  pgits  and  lult  documenla- 
tion. 
Comptess  kit,  PC-1 (49.  &5 


LC  NOISE  PREAMPS 

Mai<a  that  raciever  come 
Aliver  Smail  si^e  for  easy 
installation  with  Hi-0  tuned 
input  for  psaJc  performance. 
ExcelJenft  ^in  and  noisa  fig- 
ure— guaranteed  to  iTrtpn&ve 
reception  I  Specify  band: 
2V^PFt-lO.  £20  MHi— PR 
20.440MHZ—PR-4Q. 
Each  kit  J17.95 


FANTASTIC  2M  FM  TRANSCEIVER 

SYNTHESIZED— NO  CRYSTALS  TO  BUY! 


Ramsey  breaks  the  price  bar^Fer  on  2  meler  rigsl  Here's  the  fdeal 
rig  for  fiedd  day$,  hamf ests,  vacations,  sacond  cars  and  placket  (it 
^ven  hasdedFcated  packet  oonneclions).  Sh  expandable  diode- 
program  mad  channels,  SWRF  output,  &ensi!]^/e  dual  conversion 
receiver  and  EASV  asserBbly.  Why  pay  more  for  a  seccmdhand 
old  rig  when  you  can  make  your  own  tor  less.  Have  some  Tun  witli 
your  own  truly  AMERICAN-MADE  FM  rig!  This  kit  comas  00m- 
ptoile  SKoepl  for  the  case,  miJ^e  and  speaker— lOOM  or  equal 
Speaker-mikes  p^ug  right  in.  Add  our  own  beaetifut  case  set  for  a 
professksnai  factory  Jook. 


$149 


FrH'146  kit 

FTR-14&C  metal  ca^  £  knob  set 


.  si  49.95 

. .  $24.95 


LIGHT  BEAM 
COMMUtJtCATORS 

TTansmns  audio  over 
inkared  beam  up  lo 
30'— (jsesimiple  |!ens- 
ea  10  go  up  to  14  milei 
Hum  free,  uses  30  kHi 
carrier.  Great  for  wine^ 
less  earphones  or  urt- 
delectable  "bug  " 
Transmitter  +  receiv- 
er sal,  LBSe.  .  $1i.9S 


TELEPHONE 
TRANSMITTER 

Mini'Sized  Wfth  profes- 
sion f^j  I  perfoTmance. 
Seif-powerod  from 
phone  line,  transmits 
in  FM  broadcast  band 
up  10  Vi  mile.  Jhstails 
easily  anywhere  on 
phone  iina  or  inside 
phonal 
PB-t  kit $14.95 


NEW 


FM  RADiO 

FuH-fieiSged  superhet, 
microvoM  sensitivity, 
I^C  delectof  and  10,7 
MHz  IF.  Tunes  Std. 
FM  broadcast  band  aa 
well  as  large  portions 
o.r^  each  end,  Ideal  lor 
"hug"  r^cfliver,  hob- 
by experiments  or 
even  as  FM  radio' 
FR-1  kit   .,,,.314.95 


SPEAKER  PHONE 

Talk  on  the  phone  hands-free,  great  to  put  fn 
shop  Of  shack,  press  the  button  to  answer— no 
actual  phone  needed.  Works  same  as  commer- 
cial units-  Ta,lik  from  anywhere  ift  room,  phone 
line  powered — no  battery  needed.  Super  for 
family  and  confe ranee  cafls  or  buy  two  for 
hands-f  r^e  interoomf  Add  our  case  sel  lor  a  pro 
look. 
SP-1  $29.95       Case-CSP     .      $1^95 


SUPER  SLEUTH 

A  sitper  ^enstttve  am- 
pliliier  which  wiN  pi:Ck 
up  a  pi<n  drop  at  15 
lieei!  Great  for  moni- 
toring baby's  room  or 
as  general  purpose 
amplifier.  Full  2W  rms 
output.  Runs  on  6  lo 
15  votis,  uses  B-4S 
ohmspeaiter. 
SN-9  kit  .  .    .  .    Sa.95 


BROADBAND 
PREAMP 

Very  popular  sen^live 
all-purpose  preamp. 
ideal  for  scanner. 
TVs.  VHF^UHF  rigs, 
counters.  Lo  noise,  20 
dfl  gaiin,  100  kHz-1 
GHz,  9V-13VDC  op^ 
eraliofi. 
SA.7kil. $14.95 


2  MTR  &  220  BOOSTER  AMP 

hfere's  a  great  boosler  for  any  2  meter  or  220  MHz  hand'heU  uniit. 
These  power  boosters  deliver  over  30  w^tls  oi  oulpul,  alfowing  you  to 
hit  the  repeater's  full  quieting  while  the  low  noise  preamp  romarkably 
improves  reception.  Ramsey  Etectronics  has  sold  Ihousands  of  2  meter 
amp  hits,  birt  now  we  ofSer  compl'etely  wired  and  res-ted  2  met^r,  as  welt 
as2£Q  MHi,  units.  6otti  have  alt  the  features  ol  iJie  high-priced  boost- 
ers at  a  fraction  of  the  cost. 
PA- 1 0  2  MTR  POWER  BOOSTER  ( 1 0  X  powe  r  gal  n) 

Fully  wjred  *  tested      . .     ...        £79.95 

PA-aO  220  MHz  POWER  BOOSTER  (8  X  powg-r  ^aFnJ 

Fulty  *ired  *  tested      ...  $79.95 


^ 
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QRP  TRANSMITTERS     HAM  RECEIVERS 


20, 30, 40, 80M 
CW  TRANSMinERS 


Joirv  the  f^jo  on  QRP«  Thousands  of  ihese  mir^l-rigs  have 

been  sold  and  tons  of  OX  contacts  have  been  made. 
imagine  working  Eastern  Europe  with  a  S30  transmil- 
tor— ihal'a  ham  radio  at  its  best!  These  CW  rigs  are  ideal 
mates  to  the  Teceivers  al  ri^ht.  They  have  hvo-position 
varia^e  crytlai  control  (one  popylar  Q^P  SCTAL  includ- 
edj,  one  watt  output  and  built-in  antenna  switch.  Runs  oo 
i^VDC.  Add  our  matching  case  and  knob  set  for  a  hand- 
some finished  fook. 

Your  choice  of  bands $29.36 

(Specify  band:  QflP-20, 30,'  40  or  60) 
Matching  case  &  knob  set,  CQRP $12-95 


E-Z  KEY  CMOS  KEYER 


Send  perfect  CW  wi1h^n  an  hour  of  receiving  ihrs  kill 
Easy-to-bufid  kil  has  sidetone  oscillator,  spjeed  control 
and  keys  mqfit  any  iransmitler.  J=?uns  for  months  on  a  9V 
battsry.  2S^paga  manual  gives  ideas  on  making  yo4jr 
own  key  for  extra  savings.  Add  ouf  matching  case  set 
for  complete  Station  look. 

CVtf-7  kit , .  .    *24,96 

Matching  case  knob  set,  CCW S12.95 


ACTIVE  ANTENNA 


Cramped  for  space?  Gei  longwire  performance  wiih 
this  desktop  antenna.  Properly  designed  unit  has  dual 
HF  and  VHF  circuitry  and  built-in  whip  antenna,  as  well 
as  eKternal  jack.  HF  gain  control  and  9V  operation 
niakes  unit  Weal  Jor  SWLs,  traveling  hams  or  scanner 
buffs  wfKi  need  hotter  reception.  The  matching  case 
arid  knob  set  gives  the  unit  a  hundred  dollai  look^ 

AA-7  Kit - 524.95 

Matching  case  &  Knob  se] ,  CAA      . , ,      Si  2,95 


SPEECH  SCRAMBLER 


Communicate  in  tolal  privacy  over  phone  or  radio.  Kil 
features  full  dupiej<  operation  using  frequency  inver- 
sion. Both  mike  and  speaker  or  line  in^out  connections. 
Easy  hookup  to  any  radio,  and  telephone  use  requires 
no  dJrecl  eon  neclion  I  Easy  to  bu  ifd  2  JC  circuit  Can  aJso 
be  used  to  descramble  marry  2^way  radio  signals.  Fin- 
ish your  ki<t  off  udlh  the  Imndsoma  case  &  knob  set. 

SS-7kft ,... $59-9S 

Matching  case  i  knob  sel,  CSS  ..........  $12.95 


SHORTWAVE  RECEIVER 


20, 30. 40, 80M 
All  Motle  RECEIVERS 


Build  your  own  mini  h-flm  Elation.  Eensilive  alt-n^ode 
AM,  CW,  SSB  racQivars  usa  direct  conversion  desiign 
wilh  NE6C^  IC  as  featured  in  OST  and  ARRL  hand- 
books. Very  sensitive  varactor  tuned  Over  entire  band. 
Plenty  of  speaker  wolirme.  Runs  on  9V  battery.  Very 
EASY  to  build,  lols  of  fun  and  educatitonal— ideal  tor 
beginner  or  old  pro.  New  3Chpage  manual.  Add  the  case 
set  for  well-fitted  ptofes^aonai  look. 

Vour  choice  of  bands $27.95 

(■Specify  band:  HR-20,  HH^30,  HR-40,  HH-80} 
Malching  case  &  knob  set,  CHR $1Z.9S 


2,6, 10  MTR,  220 
FM  RECEIVERS 


>j«Ms;^ 


Keep  an  ear  on  the  local  repeater  gang,  monitor  t^  cops, 
check  out  (he  weather  or  just  plain  li^iten  around.  These 
sensitive  superhet  receivers  are  just  1  he  ticket.  They  tune 
any  5  MHi  poriion  of  ihe  band  and  have  srrcoolh  varactor 
tuning,  dual  conversion  with  ceramic  IF  filters,  AFC,  ad- 
justably squetth  and  plenty  0^  speaker  volume.  Btins  on 
9V  battery  artd  performance  that  rivals  the  big  rigs!  For  a 
complete  finished  pro  look,  add  cur  matching  case  and 
knob  set  with  screened  graphics. 

FM  oommunicaliona  receiver  kit £29.95 

Specify  band:  FR  146  (2m),  FR6  (6m).  FRIO  (10m},  Ffl- 

220(220MH3r) 
Matching  case  &.  knob  set,  CFfl   $12.95 


FM  STEREO  TRANSMITTER 


Run  your  own  staneo  FM  statkinl  Transmir  a  stable  signal 
\n  etfo  standard  FM  broadcast  band  throughout  the  house, 
domii  or  neighborhood.  Conneets  easily  to  iineoutpwifr  on 
CD  ptayer,  tape  decks,  etc.  Runs  on  9V  bahery,  has 
intennai  whip  antenna  and  eKtemat  antenna  jack:  Add  our 
case  sei  ior  a  "station"  looki 

FM-10  kil  ,..^,. . .  -^ $29.95 

Matching  case  set.  CFM $12.95 


AIRCRAFT  RCVR 


Fantastic  receiver  that  captures  the  world  with  just  a 
12"  antenna  I  Can  receive  any  2  MHz  portion  tram  4-1 1 
MHz.  True  superhet  has  smooth  varactor  tuning.  AQC, 
RF  gain  controL,  plenty  of  speaker  volume  and  runs  on  a 
9V  battery.  Fascinaling  Scout,  school  or  club  project 
provides  hours  of  fun  for  even  the  rnost  serious  OXer. 
For  the  car,  consider  our  shortwave  converter.  Two 
swilchaWe  bands  {in  3-22  MHz  range),  each  1  MHz 
wide- tunable  on  your  car  radio  dial.  Add  soma  intarast 
to  your  dnve  homel 

Shortwave  ceceivsr  kit.  SRI $27.95 

Shortwave  converter  ki-t,  SCI , $24.95 

Matching  case  set  for  SRI.  CSR  $12.95 

Matching  case  set  for  SCI , CSC  $1  £ .95 


Hear  exciting  aircraft  communications^pick  up  planes 
up  to  100  mites  awayl  Receives  110-136  MHz  AM  air 
band,  smooth  vanactor  tuning  superhet  with  AiSC,  ce- 
ramit:  tiller^  adjustable  squelah,  e^coellenl  seftsiMvit-y  and 
Jots  of  speaker  volume.  Huns  on  9V  battery.  Great  tor  air 
shows  or  just  hanging  around  the  alrpori;?  New  SO-page 
manual  details  pHot  talk,  too.  Add  case  set  for  "pro" 
look. 

AR-1  kit   $24.95 

Matching  case  set,  CAR $12.95 


f'EflPflS  SalirerncEi^n  5u.Tr3n:tc.c-d.  enarninBlor  IQ 
dnys.  <r  nctt  pleased,  rclurn  m  original  tntn*  Por  ft- 
lurnJ  •Atfd  7*B  fupto  la  mam  mum  oT  SIQ1  lof  aUlp- 
plJip.  handlm^i  isnd  Pn&utanc^e.  "F^r  Fgrriqr^Qnderv 
.?dd  iS^n  <or  BuH^ce  malt.  *tOb  (USA  onlvK  adtf 
S4.5Q.  »0nle«'&un{jei'  520.  add  S^.OO.  *^Y  rts,'- 

«rt;kll$  *1.^F?rpaFT!Li  Ijijjcjr  wsFrHPty  cm  Wired 
utTil;; 

RAMSEY  ELECTRONICS.  INC. 


PHONE  ORDERS  CALL 

716-924-4560 

'  FAX  716-924-4555 

793  Canning  Parkway,  Victor,  NY  145G4 


CIRCLE  34  Oti  READER  SERVICE  CARD 


Number  7  on  yaur  Feedback  card 


High  Speed  Data  Acquisition 

Sample  the  outside  world  with  this  inexpensive  interface. 


by  Mike  Gray  N8KDD 


Personal  computers  have  made  huge  im- 
provements in  nearly  every  field,  in- 
cluding the  scientific  and  engineering  com- 
munities, acquiring  and  processing  data  for 
research  projects.  Hams,  too,  have  made  ex- 
tensive use  of  computers,  and  many  have  an 
interest  in  using  them  for  data  acqutsition. 

To  do  this,  all  a  computer  needs  is  an  input 
device  and  appropriate  software.  The  key- 
board is  the  most  commonly  used  input 
device.  Data  taken  manually  from  individual 
instrumcntJi  is  recorded  on  paper  and  entered 
Later.  However,  keyboards  are  unacceptably 
slow  for  most  projects,  so  an  instrument  such 
as  a  datalogger  or  a  data-acquisition  card  is 
used. 

Information  stored  in  a  datalogger  is  usual- 
ly entered  into  the  computer  through  the  seri- 
al port,  sometimes  by  means  of  a  telephone  or 
radio  modem.  Commercial  dataloggers  are 
too  costly  for  most  of  us  to  justify  the  pur- 
chase of  even  the  least  expensive  modeL 

A  bus-oriented  data  acquisition  card  in* 
staiied  in  a  personal  computer  is  a  powerful, 
though  expensive  way  to  build  a  digital  data 
acquisition  system.  Most  portable  computers 
wilt  not  accept  a  data  acquisition  card,  so 
work  is  usually  confined  to  a  laboratory  using 
a  desk  computer. 

Many  projects  need  only  one  channel  of 
data,  acquired  at  relatively  high  speed,  and 
this  project  will  satisfy  that  requirement  at 
very  low  cost. 

Hacker  Method 

Another  means  of  getting  data  into  a  com- 
puter is  through  the  parallel  printer  port.  This 
port  is  generally  not  used  for  anything  but 
driving  a  primer,  but  like  most  things,  it  can 
be  adapted  (hacked?)  to  other  uses.  Data  can 
be  transferred  much  faster  in  parallel  than  in 
serial  form. 

There  are  three  port  addresses  at  the  printer 
connector  of  IBM-compatible  computers.  At 
378  (hexadecimal)  is  the  8-bit  data  word. 
This  address  is  all  that  we'll  discuss  for  now* 
Address  378  is  LPTl ,  and  most  compatibles 
are  configured  in  this  manner,  LPT2  is  ad- 
dress 278  (hex).  Some  computers  may  be 
configured  such  that  the  data  lines  appear  at 
address^  3BC  (hex);  check  your  manual  for 
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Photo  A.  Inside  view  of  the  AD  box, 

the  proper  address  for  your  system.  Note  that 
the  BASIC  program  will  have  to  modified  for 
your  computer  system's  port  address  if  dif- 
ferent than  378  (hex). 

Printer  connector  pins  2-9  correspond  to 
data  bits  0-7.  Pins  18-25  are  grounded.  If  a 
pin  is  high,  grounding  that  pin  saturates  the 
output  driver  and  the  logic  state  changes  from 


1  to  0.  Comtnunicating  over  the  parallel  pon 
in  this  manner  is  easy,  but  it  also  inverts  the 
conversion  result*  It's  a  simple  matter  to  fix 
that  in  the  software. 

A-D  Converter 

An  analog -to-digital  (A-D)  converter  chip 
converts  an  analog  value  to  its  binary  equiva- 
lent. The  chip  requires  a  reference  voltage, 
against  which  the  analog  signal  is  compared. 
In  most  cases,  the  reference  voltage  is  5  volts, 
the  same  as  the  supply  voltage. 

The  Data  Bit  output  lin^  are  numbered 
080-087.  These  lines  are  connected  to  pins 
2-9  at  the  computer  printer  connector. 

If  the  analog  input  voltage  is  Ecro^  all  eight 
lines  will  be  low  (0  volts),  and  the  decimal 
value  of  the  8-bit  data  word  will  be  zero.  If 
the  analog  input  is  greater  than  or  equal  la  the 
reference  voltage,  all  eight  lines  will  be  high 
(5  volts),  and  the  decimal  value  of  the  8-bit 
data  word  will  be  255,  An  8-bit  A-D  convert- 
er has  a  maximum  resolution  of  256  (0-255 
counts). 

The  amount  of  current  required  to  drive  the 
printer  port  of  many  computers  is  greater 


Photo  B.  Jlie  interface  hiMfked  tip  to  an  IBM  PC  clone. 


Figure  I.  Schematic  (lia^ram  of  the  interface. 


17:1S:«      t8-iS-i! 


Seconds  t  27 
2212   Sables  per  Second 

Figure  2.  Unusual  muUo  wavefonn  as  sampled  hy  the  interface. 


than  the  A-D  converter 
chip  can  himdle.  %Ci  oc- 
ternal  drivers  arc  neces- 
sary. I  chose  common 
NPN  transistors. 

In  addition  to  the  data 
bit  lines  0-7,  two  miore 
Lines  from  the  printer 
connector  are  required. 
These  control  the  A-D 
convener.  They  are 
found  at  address  37A 
(LPTl),  27 A  {LPT2)  or 
3BE  on  some  computers. 
Pin  1  controls  when  the 
chip  performs  a  write 
(WR).  and  pin  14  con- 


trols when  the  chip  performs  a  read  (RD), 
Both  lines  need  to  be  set  high  initially,  then 
WR  is  pulled  low,  which  stans  a  conversion. 
After  WR  is  asserted  high.  RD  can  be  pulled 
low^  and  the  conversion  result  will  appear  at 
the  output  lines. 

Precaution 

Grounding  any  of  the  printer  port  pins  2-9 
pulls  the  voltage  below  the  threshold  neces- 
sary for  the  computer  lo  recogniste  a  logic  T 
The  logic  levels  vary,  but  all  are  under  0.8 
volts.  Some  computers  arc  capable  of  driving 
very  high  loads,  which  means  that  the  current 
required  to  pull  the  pin  voltage  below  the 
logic  level  threshold  could  be  as  high  as  60 
mA  per  pin. 

In  testing  five  different  computer  brands,  I 
have  not  found  even  one  to  be  damaged  by 
grounding  these  pins,  but  the  drivers  may  get 
waim  after  a  while.  In  order  to  protect  the 
computer  from  any  possible  damage,  the 
printer  port  should  be  held  in  a  high  state  only 
long  enough  to  read  an  input  from  the  A-D 
converter.  The  software  will  accomplish  this. 

Once  completed  and  working,  the  convert- 
er should  not  be  connected  to  the  computer 
for  more  than  10  to  20  minutes,  unless  the 
converter  is  off,  the  analog  inpu!  is  zero,  or 
the  software  is  running.  The  .software  pro- 
gram allows  current  to  flow  only  long  enough 
to  read  I  he  port. 

Construction 

Since  the  component  count  is  low,  ihe  cir- 
cuit  can  be  assembled  on  perfboard,  TTie  chip 
is  static-sensitive,  so  mount  a  20*pin  socket  to 
the  board  jnd  install  the  chip  only  after  as- 
sembly is  complete  and  the  wiring  has  been 
checked. 

The  sample  rate  is  entirely  dependent  upon 
the  speed  at  which  the  computer  can  toggle 
the  WR  and  RD  lines,  and  interrogate  the 
printer  port.  The  operation  of  this  chip  is 
described  in  greater  detail  in  the  National 


flD  CONVERTER 
BY  NSKDD 
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/'"N  •  PIN  4 


PIN  a 


a) 


b) 


ANALoa  vtmxr 


Figures  (a),  PC  board  foil  pattern,  (b).  Pans  placement, 
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Semiconiluctor  linear  Daiabookt  Volume  2. 
The  AD  cojivencr  chip  may  be  destroyed 
if  more  ihan  5. 1  voLis  arc  apptied  to  the  ii^Htt* 
Rl  should  be  adjusted  to  divide  the  input 
vohagc  by  three,  so  that  there  won't  be  any 
damage  unless  the  input  is  greater  than  15 
volts.  The  offset  and  sefisitiviiy  potentiome- 
ters allow  the  iosirument  to  measure  bipolar 
inputs,  and  to  me^^sure  low  level  signals  with 
good  resolution.  If  you  measure  only  signals 
between  0  and  5  volts,  all  diree  pots  may  be 
elimtnatcd. 

Smoke  Test 

Make  sure  the  power  switch  on  the  con- 
verter is  off,  then  plug  the  DB-25  connector 
into  the  printer  port  on  the  computer.  Load 
BASIC  and  add  the  foElowing  line  to  the  pro- 
gram listed  in  the  sidebar; 

65  Y^255-Y. 
(Since  the  NPN  transistors  cause  a  bit  inver- 
sion, the  bits  must  be  inverted  again  in  order 
to  get  representative  data.)  Now  run  the  pro- 
gram listed  in  the  sidebar. 

Adjust  the  offset  and  sensitivity  pots  to 
midscaie  and  turn  the  power  switch  on,  The 
display  will  read  someihing  between  0  and 
255,  depending  on  where  the  pots  are  set* 
Turn  the  offset  pot  and  watch  the  decimal 
value  change. 

Software  Suggestions 

The  application  possibilities  are  endless, 
and  everyone  has  his  own  particular  reason 
forgetting  analog  information  into  his  digital 
computer.  An  experienced  Gizmologist  should 
be  able  to  build  a  custom  program  aromid  the 
core  program  listed  in  the  sidebar. 

You  can  connea  many  different  trans- 
ducers to  your  new  A-D  converter.  1  have  used 
these  transducers  with  good  results:  audio, 
position,  displacement,  temperature,  strain. 

The  software  you  write  can  convert  the  raw 
A-D  cDUtWs  to  engineering  units  for  you.  If, 
for  example,  you  have  a  position  transducer 
which  produces  5  volts  when  it  is  TOO  percent 
extended,  simply  divide  the  variable  **Y'*  by 
2.55(Y  =  Y/2,55). 

The  computer  can  make  graphs  while 
taJting  data,  although  the  more  you  ask  the 
computer  to  do,  the  slower  it  gets.  If  you  want 
speed,  acquire  the  data  first,  then  plot  it.  The 
plot  in  Figtjres  2  were  made  with  an  IBM  AT 
using  die  acquire-thcn-plot  technique.  The 
transducer  was  an  audio  amplifier.  If  you 
measure  some  slowly  changing  physical 
even!  such  as  temperature,  program  execu* 
tion  speed  is  not  of  much  concern,  but  an 
accurate  time  base  is.  If  you  would  like  a  copy 
of  some  general  purpose,  graphic-oriented 
programs,  you  can  download  them  free  from 
the  73  Mugiizinc  BBS  at  (603)  525^*438  or 
send  $6  to  me  at  the  address  below.  Be  sure  to 
specify  whether  you  would  like  a  5.25  or  3.5 
inch  disk. 

A  9  volt  alkaline  battery  will  last  about  six 
hours  in  continuous  use^  You  could  use  a 
fdiered  power  stippty  or  larger  battery  pack  if 
you  need  longer  service. 


Parts  List 

1     ADCCWICCN 

A-O  convener  (pnce  fs  under ! j  1 0)                      Pioneer  Standard  Electronics, 

13485  Stamford,  Uvonia  Ml  43150 

8     2N2222 

NPN  Transistors  (metal  can  preferred) 

8 

Ik  ohm  resistors,  %  watt 

^  megohm  board  mount  potentiometer 

10k  ohm  fixed  resistor 

1  Dk  ohm  panel  mount  potentlofnetef 

1  megohm  panel  mount  potentiometer 

1      LM7805 

5  volt  reguiaior 

SPST  panel  mount  switch 

9  volt  battery  dip 

10  uF  electrolytic  capacttof 

1      D825 

Male  printer  port  connector 

1      1Nd14 

Diode 

About  2  feet  of  1 1  (or  more)  conductor  cable 

1      276-150 

10  circuit  board  (Radio  Shack) 

20-pin  tC  socket 

(Most  of  these  compone nts  can  be  pu rch ased  at  Rad ic  S hack .  You  ma y  also  be  abl6  to  order  the  A-D  ch ip  at  | 

a  locaJ  Radio  Shack.) 

Note:  A  blank  PC  board  ts  available  for  $4  ^  $1.50  shipping  ffom  FAR  Circuits,  18N640  Field  Court,  | 

Dujid#$IL60118. 

Cotttaa  Mike  CmvNSKDD  ai  465  W,  Maple 
Rd.MUford  Mi  48381, 
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Port  Experiments 

In  the  following  experiments,  1  used  BASIC  to  control  the  A-D  converter  and  read  the  printer  port.  Any 
other  programming  language  will  work,  but  I  like  BASIC  because  it's  so  easy  to  use  and  explain.  All  of  the 
*.EXE  files  for  my  applications  were  written  using  Borland's  Turbo  BASIC",  and  the  source  code  is 
avaitable  for  those  who  want  to  write  their  own  software  applications,  Tuft>o  BASIC  mns  about  eight  limes 
faster  than  BASIC  interpretef. 

The  tol lowing  program  reads  the  bit  status  at  the  pf  inter  port.  The  monitor  displays  the  <ledmal  vaJue  and 
tkit  status  of  a  byte  read  from  the  prmter  port. 

BASrC  Interpreter  (BASICA  qr  GW-BASlC) 


10OUT&H37A.12 

20OUT&H37A,13 

30GUT&H37A,12 

40OUT&H37A,14 

50OUT&H37&,255 

60Y-INP(&H37e) 

70  PRINT  Y.BINSCO 

eOOUT&H37B.O 

90Q$^INKEYS 

100IFQ$  =  'q*ORQ$-*Q-THENEN0 

1 1 0  FOR  D  =  t  to  2000: NEXT 

120  GOT0 10 

Turbo  BASIC 
do 

0UtaH37A,l2 
out&H37AJ3 

out&H37Aj4 

out  &H378.255 

y  =  inp{&H378]f 

print  y,bin$(y) 

out  &H378.0 

q$='inkey$ 

if  q$  -  "q"  Of  q$- "Q*  then  end 

delay  .5 

loop 


■WR  and  RD  high 

'WR  low 

'WR  and  RD  high 

'RD  low 

'latch  all  bits  high 

'input  1  byte  (variable  ^ 

'print  Y  (decimal  Bn6  binary} 

'lalch  aJI  bits  low 

'keyt)oafd  trap 

'if  user  enters  q  then  quit 

'time  delay 


'WB  and  RD  high 
*WBlow 

out  &H37A,12  *WR  and  RD  high 

'RDlow 

latch  all  bits  high 

'input  1  byte  (variable  y) 

'print  y  (decimaJ  and  binary) 

'latch  all  bfts  low 

'keyboard  trap 

*if  user  enters  q  then  quit 

'tinve  delay 


You  should  sea  2^  llllllllon  your  monitor.  If  not  c^ubEe  check  the  program  code  and  run  it  agam. 
You  may  need  to  change  the  port  address  from  &H37S  lo  &H3&C.  While  Itie  program  ts  nmning,  connect  a 
fum  per  wire  between  pm  2S  and  pin  9.  The  disp*ay  witi  now  read  1 27  Oil  1 1 1 1 1 .  The  left-most  bit  is  the  most 
significant  It  has  a  value  of  128,  Connect  pin  25  to  pin  2,  The  decimal  value  is  now  254.  Pin  2  is  the  feast 
significant  bit  of  the  8-bit  word  and  it  has  a  vatue  of  t.  Try  connecting  each  pin  to  pin  25,  and  watch  the 
display.  You  will  see  this  pattern  davetop: 


teast  significant  bit 


Bit 

Pin 

value  (bif| 

0 

2 

1 

1 

3 

2 

2 

4 

4 

3 

5 

8 

4 

6 

16 

5 

7 

32 

6 

8 

64 

7 

9 

128 

most  significant  bit 
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IIMTERIMATIOIMAL  lAfC 

FREQUENCY  COUNTERS 

GREAT  NEW  MODELS  -  SUPER  LOW  PRICES 


1M 


10  HZ  to 


StarCab 

ALUMINUM  CABINET 
8  RED  LED  DIGITS 
3  GATE  TIMES 
DISPLAY  HOLD 
MMIC  AMPLIHERS 
3-5  HR  BATTERY 
NI-CAD'S  &  ADP 


3.5  GHZ 


THE  NEW  MODEL  3500 

FROM  THE  ORIGINATOR  OF  THE  "HAND  HELD' 
COUNTERS  IN  THE  StarCab"  STYLE  CABINETS 
WITH  EXPERIENCE  PRODUCING  OVER  TWO 
DOZEN  SUCCESSFUL  FREQUENCY  COUNTER 
MODELS  SINCE  1975.  FRED  HUFFT-  W4PLM 
HAS  DESIGNED  THE  3500  WITH 
UNPRECEDENTED  FREQUENCY  RANGE, 
FEATURES  AND  QUALITY  IN  A  VERY 
AFFORDABLE  "POCKET  SIZED"  COUNTER. 


YEAR  WARRANTY     COMPUTER  DESIGN  AND  STATE  OF  THE  ART 

COMPONENTS  PROVIDE  UNCOMPROMISED 
RELIABILITY  AND  PERFORMANCE. 


MADE  IN  USA 


A  VERY 

SPECIAL 
OFFER 


$ 


MODEL 

15  00  A 

66 


Buy  this  quality  1500  MHZ  Counter 

for  only  $66,  when  purchased  with  the 
following  Items: 


-**«  '^ 


"^r^*^. 

*^'/*,*** 


'^'^'^^ 


'**»i*? 


FIND  FREQUENCIES  FAST 

with  any  of  these  great  pocket 

sized  counters,  availabte  for  immediate 

delivery  from  STARTEK,  Absolutely  the  best  values 

in  the  Industry,  from  the  1500A,  now  only  M9.,  to  the  new 

2500  &  3500,  These  new  full  range  counters  feature  a  1  megohm  input  10  Hz  to 

12  MH2,  a  50  ohm  RF  input  10  MHz  to  2 A  GHz  /  to  3.5  GHz  for  the  3500.  The 

2500  &  3500  both  feature  MMIC  amplifiers  for  maximum  sensitivity,  three  gate 

times  for  maximum  display  resolution  of  .1  Hz  to  12  MHz  and  10  Hz  to  2400  Bl 

3500  MHz,  a  DISPLAY  HOLD  switch  and  LED  indicator  to  hold  a  reading  and 

suspend  gating  until  turned  off,  Our  DISPLAY  HOLD  switch  works  properly,  it 

does  not  change  the  GATE  selection  when  turned  off,  like  some  competftive 

units.  All  of  our  counters  use  LSI  circuitry,  sub-mlnialurlzed  components  and  low 

power  design  for  portable  operation  of  3-5  hours  from  internal  600  mA/Hr  NiCad 

batteries.  For  ULTRA  HIGH  SENSITIVITY  the  1500HS  can't  be  beat  with  typical 

sensitivity  of  <  .5  to  <  1  mV  RMS  from  10  MHz  to  500  MHz.  Our  1500A  offers 

great  quality  and  performance  at  minfmal  cost.  Ali  counters  have  a  full  year 

parts  &  labor  limited  warranty.  Check  out  our  VERY  SPECIAL  OFFER  for  any 

model  packaged  with  several  of  our  most  popular  accessories. 


66.00 


1500A  FREQ  COUNTER  $^9rflO 
INSTALLED  M-CAD  PACK  20.00 
1 1 0VAC  ADP/CH ARGEH  9.00 

12VDC  AUTO  ADP/CH GR        9.00 

VINYL  CARRY  CASE  12,00 

TELESCOPING  ANTENNA     12.00 


#SCH5      $15«)fO    128.00 

ONLY  $128.  FOR  ALL  6  ITEMS 

TO  SUBSTITUTE  MODEL   1500HS   ORDER  #SO-HS  $175. 

2500  #SO-25       225, 

3500  #SO-36      265. 


tBDaaQBOo^ 


Msttf  ^><t;Qixm*c»xm»tr 


Wnd'laiwtJMr^ 


^sanDODO 


■^1^  .*•   iHVi  II   ■iiiii 


•itXtrmmL.K^mK 


1,6  GHZ  PRESCALER  -  AMP 
&  SIGNAL  BAR  GRAPH 

Extend  range  Of  any  cour^ter 
capable  of  counting  t€  MIHZ 
^  or  higher  to  1600  MHZ  with 
super  sensitivity  of  1-5  mV  typ. 
10  segment  LED  BAR  GRAPH 
displays  RF  signal  strength. 
StarCab'"  aluminum  cabinet. 
1 10  VAC  adaptor  Included. 


MODEL    AP*90 
FACTORY  ^^SEMBLED 

I  YEAH  WARRANTY 


$99 


ECONOMY 
MODEL 

1-150Q  MHZ 

2  GATE  TIMES 

LESSNI-CADS 
a  AC  ADP 

$89. 


1500  HS 

liLTRAHJOH 
SEWSmVITY 

1  MHZ- 
1500  MHZ 

2  GATE  TIMES 

DISPLAY  HOLD 

$159, 


FULL  RANGE 
+HI-Z  INPUT 

10  HZ- 
S400MHZ 

3  GATE  TIMES 

DI^LAY  HOLD 

$210. 


EXT  RANGE 
+  HI-ZIMPUT 

10H2- 
3500  MHZ 

3  GATE  TIMES 

DISPLAY  HOLD 

$250. 


■  OPTIONS  tot  th«  1 500A 

#BP-15    MiCads  for  1600A  (installed)  $20.00 

#AC-15     110  VAC  adp/chgf  for  1500A  9.00 

a  ACCESSORIES  for  all  modttls 

#TAM    Telescoping  BNC  antenna  12.00 

#RD-800  800  MHZ  Rubber  Duck-BNC  29.00 

#CC>ao    Black  vinyl  zipper  carry  case  12.00 

#DC-690  12VDC  Auto  ad apl or/charger  9.00 


■  PROBES 

#LP-22    Probe,  Low  Pass/Audio  $22.00 

us«  with  2500  &  3500, 

Attenuates  RF  noise. 
#P-110  Probe,  freq  counter  or        39.00 

scope  use.  tX,  1QX. 

200  MHZ  scope  uee. 


IIVrSRIVATIOAfAL  lAfC 


398  NE  38th  ST..  FT.  LAUDERDALE.  FL  33334 

FAX    (305)561-9133 


NEED  MORE  rNFO  -  CALL        ORDERS  ONLY  -  TOLL  FREE 
HAL  MANDERY-  KK4LtN  O  A  A      A  ^  0      S  A  C  A 

SALES  EKGR^JEER  0W"0l#0"0V3U 

INFORMATION   (305)561-2211 

TERMS:  SNpping-harrdiing  charges  for  Florida  add  $4  +  tax,  , 
US  &  Canada  add  5%  {$4  min,  $8  max),  all  others  add  10%  ^ 
of  tolai,  COD  fee  $3.75.  Payment  by  VISA.  MC.  DISCOVER, 
COD  for  CASH  or  MO.  Prices  and  specifications  are  subject 
to  change  without  notica. 


^^ 


qiRCLE  247  Oh  READER  SERVICE  CARD 


htumber  8  on  your  Feedback  card 


Software  for  the 
Ham  Shack,  Part  IV 

Useful  ham  calculations  you  can  program  yourself! 


by  Bill  Clarke  WA4BLC 


This  is  the  fourth,  and  last,  part  of  this 
series  of  articles.  The  Ham  System  has 
grown  to  be  quite  capable  of  saving  time  and 
aggravation  for  the  user. 

Let's  add  the  last  modulesi  to  the  system. 
This  month  the  MAIN  MENU  will  grow  to 
nine  choices.  Added  will  be: 

8  -  ElESISTOR  COLORS  TO  OHMS 

9  -  AIR  COIL  INDUCTANCE 

McMJule  Ki^ht 

Last  month «  you  added  module  s^ven, 
which  gives  you  the  resistor  color  codes  when 
you  enter  the  value  of  ohms  required.  This 
month,  with  module  eight,  yoti  get  to  do  the 
reverse:  Enter  the  color  codes  and  get  the 
value  in  ohms. 

Module  Nine 

Have  you  ever  looked  in  the  junk  bo3c  and 
come  up  with  an  air-wound  coil  of  unknown 
value?  This  last  module  asks  for  the  physical 
dimensions  of  the  coil,  then  gives  you  its  value 
in  microhenries.  No  more  unknown  coils  I 

Entering  the  Listing 

Before  you  add  program  lines  from  this 
month's  listing,  you  must  first  LOAD 
"HAM3".  After  it  is  loaded,  LIST  it.  Then 
you  are  ready  to  start  typing  in  the  new  mate- 
rial. 

After  you  have  completed  typing  in  all  the 
Unes,  save  it  under  the  name  HAM4. 

Using  the  New  Program 

LOAD  the  new  program  by  typing  LOAD 
''HAM4''  and  pressing  ENTER.  When  the 
computer  signals  READY  on  the  screen,  type 
RUN  and  press  ENTER. 

The  next  thing  you  should  &^  is  the  MAIN 
MENU  for  your  new  Ham  System,  It  should 
show  nine  selections:  ANTENNA  DESIGN 
MATH,  TRANSMISSION  LINE  MATH, 
OHM'S  LAW,  POWER  FORMULAS,  EF- 
FICIENCY FORMULA,  RADIO  HORI- 
ZONS, OHMS  TO  RESLSTOR  COLORS, 
RESISTOR  COLORS  TO  OHMS,  and  AIR 
COIL  INDUCTANCE. 

Clone  users,  put  GWBASIC  on  a  disk  and 
add  this  handy  batch  file  to  start  your  system: 
At  the  DOS  prompt  type: 

A>  COPY  CON  HAM4.BAT 

ECHO  OFF 

CLS 

GWBASIC  HAM4 

(function  key  F6) 
Press  ENTER  after  each  line. 
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C-64  Modi ficat ions 

C-64 

-  users  remember  the  modifications  listed  in  Part  1 

of  this 

series  and  the  following; 

1   Repl 

ace  the  listed  lines  as  follows: 

310 

INPUT  "FIRST  BAND  COLOR  " r P$ 

ail 

INPUT  '^SECOND  BAND  COLOR"  ;S$ 

812 

INPUT  "THIRD  BAND  COLOR  *VrT$ 

831 

PRINT  "THE   RESISTOR  VALUE  IS:" 

832 

PRINT  F9S$T$"  OHMS" 

910 

INPUT  "DIAMETER  IN  INCHES;  ":D 

911 

INPUT  "LENGHT  IN  INCHES;    *' ,*  L 

912 

INPUT  "NUMBER  OF  TURNS:     **7U 

921 

PRINT  "INDUCTANCE  =  "FNAILJ"  MICRO  HENRYS" 

HAM4  Listing 

21  PRINT  SPACE? ( 26 ) -"S  -  COLOR  CODES  TO  OHMS" 

22  PRINT  S£^ACE$(26);"9  -  AIR  COIL  INDUCTANCE" 

39    IF   n$    =    "8'*  THEN  800 

40  IF  MS  =  "9"  THEN  900 

800 

CLEAR  ;  CLS 

801 

PRINT  SPACE? (25)? "RESISTOR  COLOR  CODES" 

802 

PRINT  SPACED  (20)  ?" — _,,^,_  =  _'- 

303 

PRINT  :  PRINT  :  PRINT 

810 

INPUT  "ENTEB  THE  COLOR  OF  THE  FIRST  BAND  " j F? 

811 

INPUT  "ENTER  THE  COLOR  OF  THE  SECOND  BAND'rS? 

812 

INPUT  "ENTER  THE  COLOR  OF  THE  THIRD  BAND  "jT? 

B20 

X$  =  F$ 

821 

GOSUB  B50 

822 

F$    ^    A$ 

823 

X$   =  s$ 

824 

GOSUB  850 

825 

S$  ^  A$ 

026 

X$  =  T$ 

827 

GOSUB  870 

828 

T$  =  A? 

83d 

PRINT  J  PRINT  :  PRINT 

831 

PRINT  "THE  RESISTOR  VALUE  IS;  '*FSS$T$"  OHMS*" 

832 

PRIST 

840 

PRINT  "N  -  TRY  AGAIN'* 

841 

PRINT  "M  -  MAIN  MENU" 

842 

M$  ^   INKEY5 

843 

IF  M$  =  ^N""  THEN  800 

844 

IF  m    =  "«"  THEN  10 

84  S 

GOTO  842 

850 

IF  X?  =  "SLACK"  THEN  A$  =  "0" 

8S1 

IF  X5  -  "BROWN"  THEN  A$  =  "L" 

852 

IF  X$  =  "RED*"  THEN  A$  ^  "2" 

853 

IF  X$    -    "ORANGE"  THEN  A$  ^  "3** 

854 

IF  XS  =  ^'YELLOW*  THEN  A§  -    "4'' 

855 

IF  5C$  =  ^'GREEN"  THEN  A?  =  "5" 

856 

IF  X$  =  ''BLUE"  THEN  A$  =  *'6'* 

8S7 

IF  X$  =  "VIOLET^'  THEN  A$  ^  "7" 

858 

IF  X?  =  ^'GRAY'^  THEN  A$  =  "B" 

B59 

IF  X$  "  ''WHITE"  THEN  A$  ^  "9" 

860 

RETURN 

870 

IF  XS  -  "BLACK"  THEN  A$  =  "" 

871 

IF  X$  =  "BROWN"  THEN  A?  -  "0" 

872 

IF  X?  =  "RED"*  THEN  A$  =  "00" 

873 

IF  X$  -    "ORANGE"  THEN  A$  =  ",000" 

Comimtrd  ij/i  pui^e  S6 


If  you  were  one  of  the  smart  ones,  your  subscription  to 
Radio  Fun  began  with  the  premier  summer  issue.  If  you 
waited,  you're  too  late.  The  premier  issue  sold  out  in 
three  weeks. 

Radio  Fun  is  packed  full  of  information  to  help  you  get 
more  fun  out  of  amateur  radio.  Basic  "how-to''  articles 
will  get  you  up  and  running  on  packet,  ATV,  RTTY, 
DXing,  and  the  dozens  of  other  activities  that  make 
amateur  radio  such  a  great  hobby.  You'll  get  equipment 
reviews  geared  toward  the  newcomer,  letting  you  know 
how  to  get  the  most  out  of  your  new  or  used  gear.  We'll 
help  you  upgrade  to  a  higher  class  license  with  monthly 
columns  designed  to  teach  you  what  you  need  to  know 
in  a  fun  and  exciting  way.  We'll  answer  your  questions 
on  hundreds  of  things— how  to  check  into  a  new  repeater 
—how  to  build  a  QRP  transmitter— how  to  get  on  the 
ham  sattelites — how  to  fix  that  broken  rig — how  a  transis- 
tor works^ — You'll  find  it  all,  and  more,  in  the  pages 
of  Radio  Fun. 


Monthly  publication  begins  with  the  September  issue,  so 
don't  wait  another  minute.  Subscribe  today  and  you  still 
get  the  charter  subscription  rate  of  only  $9.97  for  one  year  (thou 
of  the  only  ham  radio  magazine  that  is  geared  especially  for  the 
out  of  amateur  mdio— Radio  Fun ! 
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this  issue 


Welcome  to  Radio  Fun 

A  new  antaieut  radio  magazine* 
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newcomer,  or  any  ham  who  wants  to  get  more  fun  and  excitement 


Get  more  fun 

out  of  radio 

with  Radio  Fun. 


1  year— $9.97 

Charter  Subscription  Rate 


1-800-722-7790 
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CQ  Subscriber 


Mail  to:  Radio  Fun;  Forest  Rd.  Hancock,  NH  03449 
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73  Review 


by  Bill  Brown  WB8ELK 


The  TAPR  METCON-l  Kit 


Add  telemetry  and  control  to 
your  packet  station. 


Tucson  Ainateur  Packet  Radio  (TAPR) 

P.O.  Box  12925 

Tucson  A285732-292S 

Tei  (602)  749-9479 

FAX:  (602)  749-5536 

Price  Class:  Main  Board,  S65; 

V4o^  Conveiler.  $25;  Temperature  Beard,  $30. 


How  wo  jld  you  like  to  have  the  ability  to  read 
sensors  or  control  circuitiy  from  a  remote 
location  via  packet  radio?  Thanks  to  a  new  kit 
from  the  folks  at  TAPR  (Tucson  Amateur  Packet 
Radio},  it's  now  easy  to  take  fiill  advantage  of 
advanced  packet  controL 

Packet  Tefemetry 

Tlie  METCON-1  kit  (TeleMETry  CONtrol)  is  a 
versatile  telemetr//controi  unit  that  uses  a  serial 
port  for  communications.  You  can  send  com* 
mands  to  the  h4ETC0N-1  board  via  a  computer 
serial  port,  telephone  modem  or  a  packet  TNC. 

The  METCON*!  board  simply  hooks  up  be* 
tween  a  packet  TNC's  serial  port  and  the  circuits 
you  want  to  control  or  sense. 

One  of  the  most  otaivious  uses  lor  the  METOON-1 
tx}ard  woukj  be  in  a  remote  repeater  installation. 
Useful  information  such  as  butiding  temperature, 
amplifier  temperature,  backup  battery  votlage, 
and  AC  power  status  can  be  easily  sent  back  at 
fixed  intervals  (or  upon  a  connect  request).  You 
can  also  use  the  METCON-1  to  turn  on  transmit- 
ters,  lights,  amplifiers,  antennas,  and  just  about 
anything  else  that  can  be  activated  by  a  relay. 

The  IVIETCON-I  board  also  looks  at  the  status 
of  binary  inputs.  Whenever  it  delects  a  change  m 
one  of  these  lines  it  automatically  sends  out  a 
status  message.  I  use  this  feature  as  an  intruder 
alert  in  my  insiallalion.  I  hooked  up  the  METOON- 
1  to  a  micro-switch  that  closes  whenever  anyone 
opens  the  ham  shack  doorf  Since  Ihe  METCON-1 
has  a  builinn  clock,  it  actually  sends  me  a  times* 
tamp  of  the  event  (I  know  exactly  when  the  door 
was  openedf).  Not  only  can  the  unit  detect  "On/ 
Off''  transitions  on  its  six  inputs,  it  can  measure 
frequency  as  well  (0  to  10  kHz). 

Kit  Assembly 

The  kit  comes  compiete  with  all  components  as 
well  as  a  high  quality  doubled-sided  PC  board.  An 
optional  voltage-to-frequency  interiace  board  is 
also  available.  Component 
placement  is  well-marked  and 
silk-screened  onto  each  board  to 
make  assembly  a  real  breeze. 

Constnjction  was  quite  straight- 
forward and  went  easily.  The  as- 
sembly instructions  were  excel- 
lent, with  every  step  spelled  out 
in  detail.  The  checklist  format 
helps  ensure  that  you  don't  miss 


Photo.  Th&  assembled  TAPR  METCON- 1  tefemetry  and  control  unit  The  smaller  PC  board  to  the  left  is 
the  optional  V-to-F  interlace  board. 


to  take  care  in  assembly.  Removing  components 
from  a  double-sided  board  could  be  difficult. 

Sockets  are  provided  for  all  ICs.  I  particularly 
tike  the  connectors  used  for  interfacing  to  the 
outside  wortd-  You  just  slide  a  wire  into  the  hole 
and  hofd  it  in  place  with  a  snap  lever  (no  solder* 
ingi).  This  scheme  also  makes  \X  easy  to  quickly 
change  your  external  wiring  (particulafly  useful 
when  you're  at  a  remote  repeater  site). 

Installation 

The  METC0N*1  board  communicates  via  Its 
serial  port,  You  can  use  a  telephone  modem, 
computer  serial  port,  or  a  packet  TNC  to  send 
CXI m mands  and  receive  data.  In  a  typical  packet 
hookup,  you  just  connect  the  METCON-1  to  your 
packet  TNC's  serial  port  and  hook  up  the  items 
you  want  to  control  to  any  of  the  six  onboard 
relays.  The  six  inputs  to  the  METCON  board  can 
be  used  as  "On/Off"  detectors.  These  inputs  can 
also  function  as  a  frequency  counter  which  allows 
use  of  a  voltage-to-frequency  interface  board. 

The  V-to-F  Interface 

Through  Ihe  use  of  the  optional  V-!o-F  (voltage 
to  frequency)  board,  sensors  can  be  interfaced  to 
the  METCON- 1.  Any  device  that  outputs  a 
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voltage  between  0  to  TO  volts  (when  configured 
for  low  input  range)  or  0  to  100  volts  (high  input 
range)  can  be  measured.  You  can  also  configure 
the  V-to-F  board  to  function  as  a  temperature 
sensor.  Each  V-to^  tx>ard  hooks  up  to  one  of  the 
input  pons  of  the  METCON-l  board.  You  just 
read  out  the  frequency  on  the  main  memory  map 
output.  In  the  case  of  voltage^  just  divide  the  fre- 
quency by  10.  To  get  temperature  readings  you 
must  divide  by  10  and  then  subtract  100. 

The  voltage-to-frequency  scheme  has  some  in- 
triguing  advantages  over  traditional  A-to^D 
(analog  to  digital)  converters.  Since  the  voltage 
levei  is  converted  to  a  frequency  directly  at  the 
source,  it  doesn't  suffer  from  voHage  drops  or 
noise  when  using  long  wire  leads  fnsm  a  sensor. 
The  drawback  to  this  method  is  that  it  takes  a  full 
second  for  each  sample  {each  channel).  For  most 
applications  this  is  more  than  sufficient,  f-towev- 
er,  you  can  plug  an  optional  ADC  (anaiog-io^digit- 
a1  converter)  directly  into  the  METCON  board  if 
you  desire.  The  ADC  board  is  a  future  option  that 
is  not  currently  available. 

Operation 

Commands  to  Ihe  METCON*  1  are  performed  in 
mdivklually  addr^sed  bits  or  bytes.  Each  area  of 

the  METCON's  memory  contain 
specific  locations  for  input  and 
output  status,  frequency  counter 
output,  system  configuration 
and  AyD  conversions.  You  can 
display  a  memory  location,  write 
to  it  Of  reset  it.  All  commands  are 
preceded  by  an  "  ="  sign  and  a 
METCON  station  address  (in 
case  you  have  more  than  one 


OUT  (OB  07  Oe  05  04) 
IN  JOD  OC  OB  OA  09) 
CHG   £13  il  10  OF  OEJ 


a  step  or  component.  Since  this    Figure  1.  The  METCON-1  memory  m^  cart  tye  sent  out  every  15  minutes  (or  every  METCON  board  in  your  sys- 

is  a  dou&le-sided  board  with  plat-   minute)  for  teslirtg,  Output  port  P2  shows  that  relay  0  is  activated,  input  port  PO  shows  a  tem— The  def  aul  t  add  r  ess  is 

ed  through-holes,  it's  important    dosed  circuit  on  input  Sand  the  frequency  counter  indicates  a  temperature  of  25,3''C.  "A'*). 
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of  the  day! 


Have  you  been  trawling  the  boundiog  main  for  a  new  product?  We  have  just 
netted  it — the  TP-38  microprocessor  controlled  community  repeater  panel  which 
provides  the  complete  interface  between  the 
repeater  receiver  and  transmitter  Scuttle 
individual  tone  cards,  all  38  EI  A  standard 

CTCSS  tones  are  included  as  well  as  time  and  hit  accumulators,  programmable    ^ -^^ 
timers,  tone  translation,  and  AC  power  supply  at  one  low  price  of  $595.00.  The    11*595. (K)  eaCn 
TP-38  is  packed  like  a  can  of  sardines  with  features,  as  a  matter  of  fact  the  only  $59,95  DTMF  module 
additional  option  is  a  DTMF  module  for  $59.95.  This  module  allows  complete     $149*95  Digital  CTCSS  moduIc' 
offsite  remote  control  of  all  TP-38  functions,  including  adding  new  customers  or 
deleting  poor  paying  ones,  over  the  repeater  receiver  channel.  -    ycl^ 

Other  features  include  CMOS  circuitry  for  low  power  consumption,  non-volatile  .rttjrflil^     - 

memory  to  retain  programming  if  power  loss  occurs,  immunity  to  falsing,  pro-  f^O^  (P^  ^ 

grammable  security  code  and  much  more.  The  TP-38  is  backed  by  our  legendary  niffil 

1  year  warranty  and  is  shipped  fresh  daily.  Why  not  set  passage  for  the  abundant  waters  i^  ^ 

of  Communications  Specialists  and  cast  your  nets  for  a  TP-38  or  other  fine  catck 

communh:ations  specialists,  m. 

426  West  Taft  Avenue  •  Orange,  CA  92665-4296 
Local  (714)  998-3021  •  FAX  (714)  974-3420 
Entire  US.A.  1-800-654-0547 

CIRCLE  10  ON  READER  SERVICE  CARD 
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Plus  more  .  ,  .  Thanks  for  your  support. 


1-800^26-2891 
METRO:     (612)786-4475 

2663  County  Rd.  I 
Mounds  View,  MM  55112 

Super  Minnesota  Watts    1-800-279-1503 


METCON-1  KIT  Cbfienij»edfrompa^34 

Foe  example:  The  memofy  a<!dress  for  the  six 
relay  outputs  is  location  number  05,  To  lum  on 
relay  1,  you  send  the  command  ''-ASOSO".  The 
"S"  is  the  set  command,  the  '*05"  is  the  memory 
address,  and  the  "0"  is  the  relay  number.  To  turn 
off  the  relay,  you  jus!  need  to  send  the  clear  com* 
nfiand: "  =AC050".  If  you  want  to  look  ai  the  mem- 
ory location,  the  command  is  "  =AD050"  ("D"  for 
display).  That*s  feally  all  there  is  to  it.  If  you  want 
to  turn  on  or  off  several  relays,  you  can  send  a 
byte  write  command  that  sets  all  of  the  control  bits 
in  one  operation.  Example:  "=AVVY050F"  turns 
on  relays  0,1,2  and  3  simultaneously,  since  the 
"OF"  address  sets  the  tower  4  bits  "On". 

For  repealer  or  remote  base  control,  the  pass- 
word feature  adds  a  level  of  security.  You  can  set 
up  certain  portions  of  memory  as  restricted.  In 
this  mode,  you  need  to  logon  to  the  METCON-1 
with  a  password  in  order  to  perform  control  opera- 
tions. 

Impressions 

I  have  the  METCON^I  installed  in  the  W2NSD/1 
hamshack.  It's  hooked  up  to  a  10  meter  CW  bea- 
con iransmitler,  a  low-power  2m  FM  transmitter, 
an  ATV  transmitter,  aTV  camera,  arKJ  lights.  When- 
ever I  want  a  signal  source  on  ATV,  10  or  2  me- 
ters, I  just  connect  up  on  packet  and  have  a  blast 
turning  the  equipment  on  and  off  remotely,  t  use 
the  inputs  to  measure  the  shack  temperature  as 


well  as  to  indicate  when  the  shack  door  is  opened. 

Sure,  I  coiild've  done  part  of  this  with  a  touch- 
tor^e  decoder,  but  the  METCON-1  system  allows 
me  to  control  things  error-free,  as  well  as  provide 
realtime  telemetry. 

The  review  unit  was  the  preliminary  version  of 
METCON-1  (Alpha  Test).  I  found  the  assembly 
instructions  to  be  very  complete  and  easy  to  fol- 
iow.  For  those  otyou  with  the  preliminary  manual, 
you  may  have  to  dig  around  a  bit  to  understand 
how  all  of  ihe  commands  work,  however.  Once 
you  figure  out  how  the  memory  addresses  are 
configured,  you'll  be  well  on  your  way  to  con- 
trolling things. 

To  some  extent,  you  do  have  to  decipher  the 
values  presented  to  you  in  the  memory  map.  The 
METCON'I  board  won't  come  right  out  and  tetl 
you  "The  Temperature  is:**  or  "Battery  voltage 
= . "  Once  you  have  figured  out  the  memory  map, 
you  can  easily  read  your  system^s  status. 

For  those  hardware  and  software  hackers  out 
there,  there  is  room  to  add  a  substantial  amount 
of  I/O  capability  to  this  system.  There  is  provision 
for  a  fast  upload  and  download  of  the  system 
memory.  Vou  could  write  a  program  to  display 
this  information  in  graphics  fomi  for  a  really  spec- 
tacular display  in  an  easy-io-read  format. 

The  METCON-1  system  is  a  powerful  and  eco- 
nomical tool  for  anyone  considering  remote  con- 
trol applications.  You'll  probabty  wonder  how  you 
got  along  without  it! 


Hani.shuck  Software 


Continued frifm  page  S2 


874 

IF   X$    =    "YELLOW"    THEN    A$    =    "0,000" 

875 

IF    X$    ^    "GREEN^*    THEK   A$    =    "00,000** 

876 

IF    X$    «    **BLUE"    THEN  A?    =^    ",000, 000" 

877 

IF    X$    =    "VIOLET''    THEN   A$    ^    "0,000,000'* 

878 

RETURN 

900 

CLEAR    :    CLS 

901 

PRINT    SPACE?  (26)  ;  "AIR    COIL    iNDUCTA^fCE" 

902 
903 

PRTMT     CPnr'PS  f '3CT 'S  -  "  ^^^-=>™— ««_                                           

, ^                        ♦! 

PRINT    ;     PRim    :    PRINT 

910 

INPUT    "ENTER    THE    COIL    DIAMETER    IN    INCIiES: 

*'7D 

911 

INPUT    "ESTER   THE    COIL    LENGTH    IN    INCHES: 

";t- 

912 

INPUT    "ENTER   THE    NUMBER   OF   TURNS    OF   COIL; 

'■;N 

915 

h  =    Cd*d)*(n*n) 

916 

B    =    C18*D}+(40*L) 

917 

L   -    A/B 

913 

GOSUB    390 

920 

PRINT 

921 

PRINT    "THE    INDUCTANCE    ISs     '*FNA(L)"    MICRO 

HENRYS" 

930 

PRINT 

931 

PRINT    '^N    -    TRY    AGAIN" 

932 

PRINT    "M    -    MAIN    MENU" 

933 

M$    =    INKEY$ 

934 

IF    M$    =    "N"    THEN    900 

9  35 

IF   M$    =    "H"    THEN    10 

936 

GOTO    933 

ClltCl£  1 53  ON  READER  SE19V)C£  CARD 

36    73  Amateur  Radio  Today  •  August,  1991 


When  you  want  to  use  HAM4,  just  place 
the  disk  into  the  drive  and  type  "HAM4", 
then  presi*  ENTER.  GWBASIC  will  execute, 
and  HAM4  will  load  and  tun.  The  bottom 
light  bar  will  be  extinguished,  leaving  a  very 
professional  appearing  menu. 

Comments 

The  systerri  has  grown  over  the  past  few 
months.  I  sincerely  hope  you  find  it  as  useful 
as  I  found  it  fun  to  write.  If  you  would  like 
for  the  systetii  to  grow  more,  write  me*  I 
would  consider  doing  an  update  from  time  to 
time. 


For  readers  not  wishing  to  type  in  the  many 
lines  of  program  code  that  have  appeared 
in  thi*i  series,  I  will  make  copies.  The  cost  is 
$5.  which  includes  the  disk,  copying,  and 
shipping.  SPECIFY  CLONE  OR  C-64. 
Write  to  me  at  the  address  below.  Also,  each 
module  as  well  as  the  complete  program  can 
be  downloaded  from  the  73  BBS  at  (603) 
525-4438.  Look  for  the  listings  under  the 
73niag  SIC, 


You  may  write  Bill  Clarke  WA4BLCat  RDfiZ 
Box  455- A,  Ahamom  NY  12009.  Please  en- 
close an  SASE/ora  reply. 


THE  JAPAN  RADIO  CO. 


THE  NEXT  GENERATION  IN 
HIGH-PERFORMANCE  HF  RECEIVERS 


Once  again  JRC  breaks  new  ground  in 
shortwave  receiver  design.  The  new 
NRD-535  has  all  the  features  SWLs 
and  amateurs  have  been  waiting  for 
General  coverage  from  0:1  to  30  MHz 
in  AM.  USB,  LSB,  CW,  RTTY,  FAX  and 
Narrow  FM  modes.  Advanced  ECSS 
operation  for  phase-lock  AM  reception. 
Variable  bandwidth  control  (BWC). 
Tuning  accuracy  to  1  Hz  possible  with 
direct  digital  synthesis,  200  memory 
channels  with  scan  and  sweep  oper- 
ation. Triple  Superheterodyne  receiving 


system.  Superb  sensitivity,  selectivity 
and  image  rejection.  Dual-width'  noise 
blanker  eliminates  impulse  noise. 
Squelch.  RF  Gain,  Attenuator,  AGC 
and  Tone  controls.  Optional  RTTY 
demodulator  available.  24  hour  clock/ 
timer.  Easy  to  read  vacuum  fluorescent 
display  with  digital  S-meter  AC  and  DC 
operation.  Plus  the  most  comprehen- 
sive computer  interface  found  on  any 
radio  to  date.  Calf  or  write  today  for  a 
full  color  brochure,  price  list  and  dealer 
information. 


JRC  0apan Radio Co.,Xid. 


MAIN  OFFICE:  Akasaka  Twin  Tower  (Main),  Akasaka  2-chome,  Minato-ku,  Tokyo  107,  JAPAN 

Tel. :  (03)  584^8836    Telex:  242-5420  JRCTOK  J 

IN  U.S.A.:  430  Park  Avenue  (2nd  Floor),  New  York,  NY  10022 
Tet.:  (212)  355-1180     FAX:  (212)  319-5227     Telex:  961114  JAPAN  RADIO  NYK 
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Universal  CAT  Interface 

Control  your  rig  with  your  computer! 

by  Art  Harding  K5YEF 


Miiny  of  us  got  excited  in  the  early  '80s 
when  microprocessor  radios  appeared 
on  ihc  market.  This  heralded  the  beginning  of 
the  patching  logeihcr— **inierfacing"— of 
personal  compuiers  and  amateur  radio  equip- 
mem.  This  offered  the  promise  of  menu- 
driven  radio  operation,  vastly  increased  and 
enhanced  memory,  complete  rig  status  dis- 
play on  the  computer  monitor— and  the  imag- 
ination went  wild. 

But  there  is  a  hilgh— many  computers  and 
microprocessor  rigs  can't  *  *talk*  *  to  each  oth- 
er directly.  Most  rigs  want  to  converse  with 
Tran&islor-Transisior  Logic  (TTL)  bit  trans- 
fer levels  bctw^n  0  and  +  5  volts .  but  most  of 
our  computers  demand  that  the  digital  dia* 
logue  go  along  RS-232C  levels,  which  are 
from  —12  to  +12  volts*  Commercial  inter- 
face units  mean  more  bucks,  and,  wclL  some- 
day maybe  we'll  get  around  to  creating  one. 
And  so  for  many  of  us,  the  rig  and  the  com- 
puter remained  separate.  [Ed.  Note:  Many 
motiem  rigs  have  a  computer  control  port. 
They  are  known  as  Computer  Accessed 
Transceivers  (CAT)/, 

Birth  or  The  Project 

For  me,  **someday*'  finally  came.  After 
operating  Yaesu's  FT-980  HF  radio  for  sev- 
eral years,  the  itch  for  CPU  control  got  too 
strong,  and  I  set  forth  to  design  and  build  the 
interface. 

What  follows  is  a  solution,  not  just  for  the 
IBNI  and  FT-980,  but  for  any  computer  with 
an  RS-232  serial  pon  and  a  CPU  radio  with  a 
TTL  port.  You  can  keep  it  simple  on  a  bread- 
board or  you  can  build  up  a  permanent  black 
box  for  full-time  operation. 

Digital  Transfer 

Figure  la  shows  a  random  RS-232  wave- 
fonrt  coming  from  a  computer's  serial  port. 
The  waveform  n^ds  to  be  convened  to  TTL 
levels  far  the  radio.  Note  that  the  signal  is 
inverted  at  the  TTL  port  from  whence  it 
came.  It  could  have  been  left  in  phase,  and  the 
software  signals  programmed  to  make  Ts 
into  O's  and  vice  versa.  But  this  step  can  be 
eliminated  by  the  hardware,  and  that's  the 
course  I  took,  preferring  to  keep  the  software 
simple. 

In  Figure  lb,  the  reverse  takes  place.  Many 
radios  send  back  command  echoes,  confir- 
mation and  status  signals,  for  the  computer  to 
process.  Again,  an  inverting  action  is  desir- 
able. 

Refer  to  Figure  2,  a  portion  of  the  FT-980 
schematic  for  the  CPU  section.  Note  that  any 
interface  circuit  must  deliver  its  output  data 
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Photo  A.  Vie  components  were  mounted  on 
an  Kxperimenters  Socket  which  fits  neatly 
into  a  case  available  from  Radio  Shack  (no 
soldering!). 


Photo  B.  TlieCAWSO program  display.  Tliis 
full-featured  program  is  available  from  the 
author  as  shareware  (see  the  Parts  List  for 
details). 

stream  into  a  load  of  at  least  165  ohms  (330/ 
2)1  However,  the  serial  data  stream  out  of  the 
radio  is  a  stiff  NPN  switch,  a  nice  signal  to 
work  with< 

1  could  not  get  my  hands  on  all  micropro- 
cessor-controlled radios,  of  course,  but  on- 


the-air  surveys  indicated  that  the  FT-980  ra- 
dio is  a  gootl  test  bed  for  circuit  development 
for  other  CPU  radios  on  today's  market.  So, 
even  if  you're  not  dealing  with  this  specific 
configuration,  it*s  worth  it  to  read  on! 

A  Simple  Interface  Circuit 

The  result  is  the  circuit  shown  in  Figure  3, 
An  old  friend,  U 1 ,  an  LM324  quad  op  amp, 
does  the  job  with  two  of  its  amps  still  unused. 
U  la  acts  as  an  inverting,  saturating  differen- 
tial voltage  comparator  with  a  Schmitt  trigger 
personality »  and  Ulb  docs  the  same  thing  in 
the  reverse  direction. 

They  are  not  identical  circuits,  however. 
Ulb  drives  the  TTL  input  to  the  radio,  the 
low  165  ohm  load  mentioned  above.  The  idea 
is  to  only  draw  serious  p^)wer  when  the  nega- 
tive going  or  **ground**  level  pulses  occur. 
As  the  RS-232  pulse  from  the  computer  goes 
positive  on  pin  2  of  the  input  connector,  the 
output  is  driven  negative  through  R7  and  D2, 
D3  clamps  the  pulse  so  that  it  just  stays  above 
groiuul  level,  yet  low  enough  to  be  read  as  a 
zero  TTL  signaL  Uic  negative  input  pulses, 
or  static  state  (no  commands  being  sent  to  the 
radioK  draw  minimum  current  from  the  pow- 
er source, 

Ula  doesn't  have  quite  the  demand  on  it  to 
perform  its  function  of  converting  TTL  sig- 
nals from  the  radio  to  the  computer.  Rl  was 
originally  1 8k  during  software  development, 
and  that  value  seems  to  work  fme  for  IBM  and 
compatibles.  When  1  used  a  laptop,  t  found 
more  drive  was  needed.  1  settled  on  a  value  of 
33k,  which  has  worked  with  all  computers 
used  to  date. 

Figure  3  shows  you  all  that  you  will  need  to 
breadboard  a  no-frills  interface  in  order  to  try 
some  of  your  programming  ideas.  You  can 
easily  put  it  all  on  a  Radio  Shack  Experi- 
menter Socket  (RS  276-175),  and  use  cable 
ties  to  hold  down  the  iniercomiccting  cables 
to  the  breadboard.  {Ed.  Note:  The  Radio 
Shack  prototype  board  is  an  excellent  way  to 
quickly  build  circuits  without  any  soldering.  J 
I  used  this  circuit  for  eight  months  during 
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Figure  L  Interface  signal  path. 


If  you  always  thought  a  m ic ro proces so r-cont rolled 
repeater  had  to  be  expensive,  LOOK  AGAIN [  You 
could  easily  spend  this  much  just  for  a  controller. 

REP-200  REPEATER 

A  premium  repealer  wfth  autopateh  and  many  versatife  dlmf 
control  features  at  /ess  ihsn  many  charge  for  d  barebones 
repealer! 

We  don't  skimp  on  rf  modufes,  eltherl  Check  the  features  on 
R144  Receiver,  for  Instance:  GaAs  FET  front-end,  helical 
resonators,  sharp  crystal  filtersi  hysteresis  squelch* 

Kit  SI 095;  w/t  only  $1295! 


.  Available  for  the  2M,  220MH2,  440MHz,  902MHz  bards. 

FCC  type  acQept&d  (vhf  and  uhf  commerciai  bands). 
'  Fjugged  excher  and  PA.  designed  for  continuous  duty, 
.  Power  output  1^1 6W  (23W  option)  on  2M  or  h^band;  15W  on  220MH2;  tOW  on 

uhi'  or  902MHz. 

-  Acoessory  addon  PA's  av^tabJe  with  power  level*  up  to  lODW. 

-  Six  courtesy  l^frep  types,  indudng  t>vo  pleasant,  Mqueritial.  multi-tone  bursts. 

-  AUTOPATCH:  ertner  open  or  dosed  access,  tolhcali  resftlct,  auto-disconnect 

-  Reverse  ALFtopatch,  two  types:  auto-answer  or  ring  tone  on  Ihe  air. 

-  DTMF  CONTROL:  over  45  functions  can  be  controlled  by  touch4on9.  Separate 
4*d[glt  control  coda  for  each  function,  ptus  extra  4''dlQlt  owner  password. 

-  Owner  can  inhibit  autopatch  or  repeater,  enable  either  open-  or  dosed -access 
for  repeater  or  aulopatc^i.  and  enable  loll  caJls,  reverse  patch,  kerchunk  filter, 
site  alarm,  aux  rcw,  and  ot^^ef  options,  inctudng  two  auxiltafy  axtemal  drcurts. 

-  The  cvrtd  message*  dtml  qommand  ca6es,  and  owner  specified  default  parame- 
ters for  cor  and  cwid  fimers  a/Ki  tones  are  burned  into  the  spfom  at  the  factory. 

p  Dm  speed  and  ior>e,  courtsisy  tnep  and  tail  tirT>ers.  and  courtesy  be&p  type  can 
all  tw  changed  ai  any  time  by  owrwr-password-pfOtected  dtmf  commands. 

•  Many  bullt'ln  diagnostic  &  testing  functions  usjng  microprocessor. 

-  Color  coded  leds  Indicaie  status  of  all  major  functions. 

-  Welded  partftlona  for  exciier,  pa,  receiver,  and  controDer.  REM  nuts  hoid 
covers. 

•  3-1/2  inch  aJuminum  rack  panel,  finished  in  eggshell  white  and  black. 

•  Auiciliary  receiver  input  for  independent  a>ntrol  or  cross  linking  repeaters 

REP-200V  Economy  Repeater  KH,  As  above,  excep?  u^s  COfl^ 
ContraOer  wihcxit  DTMF  contmi  or  ^/K^patch    KnonTy$795. 


HIGH  PERFORMANCE  XMTRS  & 

RCVRS  FOR  REPEATERS,  AF  & 

OrGITAL  LINKS,  TELEMETRY,  ETC 

FM  EXCITERS:  UM 
S99,  wA$ie9,  2Wcomif»- 
uousduty.  TCXO&jaal 
oven  options  available. 
FCC  type  accepi&d  for 
comiuhf  &  hi  bands. 

-  TA5t  for  2M.  150*174, 

•  TA451  for  uhf. 
.  TA901  fof  90£'928MH2, 
(0.5W  out;  wf\  on»yi 

-  VHF  A  UHF  AMPUFIERS. 
for  fm,  ssb,  atv.  Ou^MJt 
from  low  to  100W,  Several  models,  kits  starting  at  S79. 

FM  RECEIVERS:  kits  $139,  wA  $189. 

-  R144/R220  FM  RECEIVERS  «or  2M, 
t5(M74,  or  220MHz.  GaAs  FET  front 
end,0.i5uVsens4Uvity!  Bothayst3i& 
C0r^nc  H  filters  plus  belief 
resonator  front  en6  for  exceptionai 
seiectivrty;  >lO0dB  at  i12kH2  {best 
avaiabteanywtiere!)  Flutter-proof 
trysteresis  squetoh;  afc  tracks  drtft 

.  fl451  UHF  FM  RCVR,  similar  to 

above 
.  R901  $02-3l8MH2  FM  RCVR. 

Tripte-coriversion,  GaAs  FET  front  end. 

-  R76  ECONOMY  FM  RCVR  fof  6M.  2M,  ^OMHz,  W/0  heCcal  res. 
afc.  K^^s  Si 29. 

-  R1 37  WEATHER  SATELUTE  RCVR  tof  137  MHz.  Krt  $1 29.  w/l 


m"^ 


^ 


$1^. 


ACCESSORIES 


W-3  SUBAUDIBLE  TONE 
DECODER/ENCODER  k  Adjustable 
for  any  tone.  Designed  especially  for 
repeaters,  wrth  remote  control 
activete/deactivate  provisions  .$24 


COR-3  ftlPEAT^^  CONTROtXER  Kf? 
Features    adiustabld    tail    &    lime-out 
timefs,  aoiei-staie  ralayt  courtesy  beep, 
and  local  speaker  amplifier .,- $49 

CWiO  kit  Diode  pf ogramnied  any  tin» 
En  the  field,  adjustable  tone,  speed,  and 
timer,  to  go  wfth  COR-3 ,$59 


COR-4  klL  GompMe  COR  and  CWIO 
al  on  one  board  for  easy  consmjctioa 
CMOS  tagic  for  km  power  consumption. 
Many  new  features,  EPROM  pro- 
grammed; specify  call $8® 


TD-2  TOUCH-TONE  DECOOERj'CON- 
TROLLER  Full  16  d^^.  with  toll-cai 
restridor^  progr^rnmabie.  Car^  turn  5 
lUnc^ons  on^.  Great  fbr  setectiv^  cas- 
ing, too!  „,___„.__. S79 

AP-3  AUTOPATCH  y  Use  with  above 
for  repeater  autopatch.  Reverse  patdi 
&  phone  fine  remote  control  are  std ,  $79 

AP-2  SIMPLEX  AUTOPATGH  Timing 
Board  kit.  Use  with  atrave  for  simptex 
operation  jsing  a  transceiver  „™$38 


MO-202  FSK  DATA  MODUIATOR  kft 

Run  i2p  to  1200  baud  digital  signals 
ihrough  any  Ini  transnittter  with  full 
handstiakeeL  Radio  ink  computers, 
telemetry  0sas',  etc. ■ ■■$:39 


OE-202  FSK  DEMODULATOR  kH     For 
FvOetVo  BTiu  or  iiriH,  ■■«fii.i.44.F>.'.'ii«f4>»»H'i.--*  ipo^ 


96CK>  BAUD  DIGITAL  RF  LINKS,  Low- 
cost  packet  networking  system, 
consisting  of  new  MO-96  Modem  and 
speciat  versions  of  our  220  or  450  mHz 
FM  Transmittef^  and  Receivers.  Inter* 
fiaoe  directly  with  mosx  TNC's  Fast 
dtode-switched  PA'S  output  15  or  50W. 


GaAs  FET 
PREAMPS 

at  a  fraction  of  the  cost 
of  comparable  units! 


LNG-(*) 


ONLY 

FEATURES: 

-  Very  low  noise:  0.7d8  vhf,  O.BdB  uhf 
*  High  Qatn:  13^20dB.  depends  on  freq 

-  Wide  dyrtamtc  range  -  resist  OMerload 

-  Stable;  tow^fe^dbuck  dual-pate  FET 
'Spsaff  njniig  tangm  36^  4&56.  i37-tS0. 
150-17Z  2^0-230. 4O0"t7tt,  or  800-SeO  MHl 


LNW-(*) 

MINIATURE 

GaAs  FET 

PREAMP 


S24\ti,  ^3B 


ONLY  ^^^\ti,  pU^  w>riKtiesi©d 

*  GaAs  FET  Preamp  similar  to  LNG, 
except  designed  for  low  cost  &  small 
8i2e.      Only   5/8' W  X   1-S/e'L  x  3/4'H. 

Easfiy  mounts  In  many  radioSn 

*SpGQify  tuning  mngo:  25-35,  3&$5.  55-90^ 
^0-^20,  120-156,   150^200.  200^70,  Gf  400-500 

LNS-(*) 

IN-LINE  PREAMP 

ONLY  ^  film,  i^yy  wfrctj^iesiod 

-  GaAs  FET  Preamp  with  features  similar 
10  IJMQ  series,  except  aytomatlcally 
switches  out  of  line  during  transmit 
Use  witfi  base  or  mobite  transoecvefs  up 
lo2SAf.  Tower  moiff^ng  bfBCksts  inct 
'Spec^  mtlns  lanpii'  f20-t75^  ^00^240,  ^ 
400^00MHl. 


HELICAL  RESONATOR 
PREAMPS 

Preamps  with  3  or  4  section  heilcal 
r^jonators  reduce  trttermod  &  eros«* 
band  Interference  vn.  critical  appik:at>ons. 
MODEL  HRQ-f ),  ^9  vhf.  S94  uhf. 
*Speafif     tuning     rmfge      142- f  50,      15Q-f^ 
lee-JM,  m-233,  420^50,  45C^m 


RECEIVING 
CONVERTERS 

tow  noise  converlers  to  receive  vhf  and 

uhf  bands  on  a  10M  receiver    Choice 

of  kit  with  case  S  BNC  iacks.  kit  wfth  pcb 

on(y,  or  w/t  unit  in  a  case. 

Bequ&st  catMog  for  eompt^e  tistings. 

VHF  input  ranges  evati:  136-138, 
144-146.  145-147.  146-148:  kit  less 
case  $39.  kit  w/case  $59,  w/t  in  case 

sag. 

UHF  Input  ranges  avaB;  432-434, 
435-43?.  435.5-437.5;  kit  Isss  case  $49. 
kd  w/case  $89,  w/t  in' 


TRANSMITTING 
CONVERTERS 

KV2  for  vhf  and  XV4  for  uhf.  Models  to 
convert  10M  ssb.  cw,  fm,  etc.  lo  2M,  432, 
435,  and  tor  atv.  tW  output 
Kit  only  S7a  PA'S  (^  to  45W  avaiabfe. 
Bequ0st  catalog  for  oomptefe  fjsiings. 


0UH25THYEARf 


For  complete  Info^  cafi  or  write  for  FREE  40-page  catalog. 

Sendi  S2  foe  Qverscas  air  malL    For  casunf  irMsrest,  chcrck  reader  afrrvJce^  iillon<  3'^  weeks. 

Order  by  mail,  fax,  or  phone  (§-12, 15  eastern  time) 

Min.  S3  S&H  charge  for  first  pound  plus  addi  weight  &  ins. 

Use  VISA,  Mastercard,  ctieck,  or  UPS  C.O.D,  (S3  fee). 


mironics,  inc 

65  MOUL  RD.  -  HILTON  NY  14468-9535 
Phone:  71  B'392'9430  -  FAX^^fi -JPJMZO 


Hmr^tf^fnia  T  m  »K5(=«*WTdtnB3«Knjrt     CgC>!-i^'-'  '^ 
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Figure  2.  FT-9SQ  CAT  rypical  port  circuit 
(pan  of  the  radio), 

sofh^^are  development,  with  a  power  source 
of  two  9  V  batteries,  which  I  switched  in  and 
out  as  needed. 

A  Deluxe  Interface 

When  ihe  last  line  of  ctxle  was  written 
(though  we  who  write  code  know  that  no  such 
time  ever  conies!)  and  a  couple  of  operating 
months  went  by,  I  wanted  a  permanent  black 
box  with  only  one  batter>^  to  mess  with.  Or 
maybe  no  battery  at  alU  Figure  4  shows  the 
results.  Id  the  final  vei^ion,  I  added  a  number 
of  refinements,  which  we'll  examine, 

[t  seemed  most  desirable  to  have  a  visual 
handle  on  the  operation  of  the  interface,  some 
lights  diat  showed  what  was  going  on.  When 
writing  software  and  dealing  with  a  computer 
pon,  the  nagging  question  often  is:  Did  that 
command  go  out  the  port  like  it  was  supposed 
to?  By  replacing  D2  in  Figure  3  with  an  LED, 
not  only  is  this  question  put  to  rest,  but  the 
same  LED  also  signals  the  transition  of  the 
command  to  a  TTL  leveL  When  serial  posi- 
tive-going pylses  output  the  computer  port, 
D2  will  light  up  as  UIB^  making  the  signal 
ncgaii  ve  -  g  r  ou  n  d  g  o  i  ng , 

The  addition  of  RIO  and  LED  04  serves 
the  same  function  for  inputs  to  the  computer 
after  TTL  to  RS-232  transition.  A  new  diode^ 
D5,  blocks  negative  RS-232  levels  from  the 
computer,  yet  passes  the  aU-miportant  posi- 
tive-going levels. 

I  have  add^  a  new  circuit  consisting  of  Q 1 , 
D6,  D7.  R5,  and  R9,  to  control  a  radio  key 
line  with  a  computer.  I  chose  the  RTS  line  in 
the  computer  port  to  key  the  radio.  A  positive 
signal  on  this  line  satumtcs  Ql  and  grounds 
pin  4  of  the  6-pin  DIN  radio  connector  that 
keys  the  rig.  Note  that  D6  is  also  an  LED,  so 
the  operator  has  a  visual  on-lhc-air  Light.  This 
is  optional,  but  the  odds  are  you  Ye  also  going 
to  want  to  key  your  radio  from  the  keyboard. 
You  may  wish  to  omit  this  portion  of  the 
interface  if  you  plan  to  key  tl^  radio  as  you 
normally  do,  such  as  for  VOX  operation. 

The  last  enhancement,  shown  in  Figure  4, 
is  a  negative  voltage  supply  for  the  interface, 
so  that  you  need  only  one  battery  or  positive 
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Signal  Assignments 

6-Pin 
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Signal                              1 
GND 

2 
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1 1 L  Signal  tfom  radio 
TTL  signal  to  radio 
Key  line 
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Figure  3,  Simpie  CATtmerface. 


Figure  4.  A  deluxe  CA  T  interface. 
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Figure  5.  An  alternative  interface  circuit  that  simplifies  the  circuitry.  Thanks  to  M.G.D, 
Vermeulen  ZSIHQfor  ihis  design. 


supply  voltage.  This  siniple  circuit  has  been 
arouiKl  in  various  forms  over  the  years .  U2 ,  a 
555  liiner,  oscillates  around  I  to  2  kHz  at  the 
output  of  pin  3  on  the  chip.  The  network 
consisting  of  D8,  D9  C3«  and  C4  con^iprises  a 
fiiU-wave  rectifier  circuit  to  take  the  place  of 
an  external  negative  supply.  You  may  wish  to 
eliminate  the  battery  and  use  a  9  V  supply, 
perhaps  by  bringing  in  a  +9  V  to  + 12  V  line 
from  the  radio  itself. 

An  on/off  switch  completes  the  interface.  It 
seemed  wise  to  use  one  section  of  the  switch 
to  di^onnect  the  key  line  from  the  interface 
when  it  was  not  in  use.  If  you  do  bring  in  the 
power  from  the  radio,  you  may  wish  to  elimi- 
nate the  power  switch. 


Construction  of  the  Interface 

The  parts  list  contains  the  few  components 
you  will  need  to  get  the  simple  or  permanent 
interface  operational.  Both  of  them  use  the 
Radio  Shack  Experimenter  Socket,  which  fits 
snugly  down  into  the  Radio  Shack  Deluxe 
Project  Case. 

Well*  Lt  almost  fits.  It's  certainly  tight 
enough;  no  hardware  is  required  to  keep  it  in 
place.  I  chose  to  view  this  as  a  blessing,  not  an 
*  *Oh  nof  *'  If  you  wish,  you  can  easily  drill  the 
plastic  case  to  mount  the  LEDs  and  the  power 
switch,  I  used  the  faithful  nibbler  tool  to  eat 
out  a  three-sided  hole  in  the  back  panel  to 
mount  the  RS-232  male  connector.  TTie  cable 
from  the  radio  was  brought  in  through  a  back 


GO  Wrm  THE  WORLD  LEADER! 

The  WB20PA  LogMaster 

HF  Logging  System 


HIGH  PERFORMANCE  AND 

GOOD  LOOKS! 


DX  PacketClu^ur  Suppui  l, 

•Unparailelled  Log  Statistics. 

•Autu  QSO  Alerl  Indicator. 

•Aato  Beam  Headings. 

*Auto  Country,  Preiix,  and  Zone  Selections. 

•Print  Log  Sheets,  QSL  Cards,  and  QSL  Labels. 

•Dual  Clock  Calendar. 

•User  Configurable. 

•Search  ond  Sort  on  Call  Sign,  Date  Prefix^ 

Country,  State,  CQZone,  ITU  Zone,  or  User 

Defined  Fields. 
•IBM  Compatible. 
•AND  MUaL  MUCHMOREll! 

Just  S69;95  Complete, 

(NfU'  fer%€ii  R^i4fftli  Plfftsf  Incfmie  Sdts  T*JrJ 

30  Day  Money  Back  Guarantee 

FREE  DEMO  DISKanc]tHicS5.a&(arPfcHl 

Send  CdU  and  Disk  Size  {5J25  or  3.S}  to: 
Sensible  Solutions 

RO,  Box  474 
Middletowtt,  New  Jersey  0774B 

1908}  49S-SQ66 
Professiottnl  Snftri'are  For  The  R^dro  Amat^mr 


Tripp  Lite's  New  PR  Series 

DC  Power  SuppUes 

Complement  Your  £qtiipment 


With  Tripp  Lite's 
DC  Power  Supplies, 
you  get  affordable 
good  looks  and 
high  performance 
features  like 
crowbar  protection, 
excellent  regulation 
and  line  noise 
isolation.  According 
to  73  Magazine, 
it's  performance 
that  "never  misses 
a  beat." 


Tripp  Lite  also  makes  a  complete  line  of  power  protection  products  for 
your  microprocessor-based  radios  and  computers,  including  ISOBAR' 
Surge  Suppressors.  Line  Conditioners  and  UPS  Systems. 
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THE  PCWt^R  PEOPLT 


500  N.  Orleans,  Chicago,  IL  606 1 0-4 1 88 
(312)  329-1777  •  FAX  (312)  644  6505 


CIRCLE  9S  OH  READER  SERVICE  C4RO 


CIRCLE  25i  ON  READER  SERVICE  CAftD 


BATTERIES 


1 


You've  bought  our  replacement  batteries  before... 
NOW  YOU  CAN  BUY  DIRECT  FROM  US,  THE  MANUFACTURER! 


SPECIAL 

REPLACEMENT  CHARGER 
FOR  ICOM  BC-72 

OUR  CHARGER  BC-720 

FOR  THIS  MONTH 

AND  THIS  MONTH  ONLY  S65.00 

LOOK  FOR  SEPTEMBER'S 
SPECIAL  OF  THE  MONTH 


ICOM 

CH2.  PB2      7.2v  @  500  MAH 
CMS,  PB5    10.8V  @  500  MAH 

SUPER 

7S      1 3.2v  @  1 200  MAM      S63.95 

BS       9.6v  @  1200  MAH      S59.&5 

(base  charge  only-1 "  lortger) 

fCOM  CHARGERS  AVAILABLE 


CUSTOM  MADE  BATTERY 
PACK  A  INS£RTS 

Made  to  your  S^seciflcations. 
INTRODUCTORY  OFFER! 
KENWOOD  rNSERTS 
PB-25— $20.00,  PB-2t— $13.7S 

PB-26— $20.00 
ICOM  INSERTS 

BP-S— $23,00  BP-3— $17,45, 
BP-7,BP-e 


I 


MasterCard  and  Visa 
cards accep red.  NYS 
residents  add  8 V4% 
sales  tax.  Add  $4,00 
for  post  age  and 


'ii\JUL. 


SOURCE  FOR  ALL  YOUR  COMMUNICATION 
BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-11  Parsons  Boulevard,  Flushing,  N.Y.  11354 

^1  E.  .-i.£ASfe  iriiuUiRE, 


MADE  IN 
THEU.S.A 

SEND  FOR  FREE 
CATALOG  AND 
PRICE  LIST 


^niffiJr., 


Via 


U.S.  &  Canada  Ca!!  Toil  Free  (800)  221-0732 


NYS  (718)  961-2103  •  Telex:  51060  16795  •  FAX:  (718)  46M978 


Circfe  191  on  reader  service  card. 
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Two*  Calar 

1**  Si*,*S  S!4.*J  Sl».f5 

2M  S19.95  V34.f5  Slt.fS 

4»*  S49-95  *44,t!r  S3f,f5 

5llft  S54.*5  S4*.*5  $44. »,^ 

ie«0  Sf*,»5  Stf.f5  *Tf>»J 


Qos  50©ft:^S.  Pr^^*  UT  «W 


CIRCL£  5  DfA  READEJ?  SStVlCf:  CARO 


SMILE ,  -  -  YOU'RE  NOT  ON  TV , , , 
CALLI^OO-KILLTVI 

TO  ORDER 

RFI  FUTERS  THAT  REALLY  WORK 

8X-2S  Screws  On  to  tv/vcr  input 

Now  used  by  FCC  during  Investigations 


1 


i!«-i 


t. 


'Mi 


BX-3P 


The  World  Famous  BX  cable- TV  filter  . , , , .  $24,95 
TP'UEHecttve  standard  telfepnoneflKcr  ..  S16.95 

30  DAV  nETUnN-FOn-REFUNO  GUARANTEE 

BBpiace  VnUneratAe  Electronic  Te4ep^>on6S  With  Oyr 

NEW  TP*XLFiltefBdToiJc*T-Tone  Telephone        $49.95 

Prices  ffijl3|ect  to  ehange  wttTKiyt  noice. 

Sfiip^ir>g  and  hancliirig  extra 


number  for  orders  only... 
For  engineer jng  help,  (512)  599-9420 
ort5l2)6SS-3635 

Tom  Coffee.  W4PSC  (fl  &  D  Etig.) 

TCE  LABORATORIES 

14309  Toepperwein  Sorte  204 

San  Antonio,  Texas  78233 

DEALER  iNQUfRfES  ARE  NOW  tNVtlBD 


CIRCLE  87  ON  REAHEirSCflVICE  CARO 


K:GOES%V£fAXaOisapra*B^ionaJ:  i- 

mm  kjt  trm  iBM  PC.  ti  incbdes  an  AlM/FM  deniockJaiDr 
software,  cassette  tuttrrra;  and  32S  fm&s  manoyl  Qhee^ 
this  partial  tet  of  olt  advanced  f^aturvs' 


RSS  up  to  1260x800x256 

UnsflendecJ  Operation 

Coiori2ation 

Zoom.  Pan.  Rotation 

Contrast  Control 

Tuning  OsciHmcope 

Photometrv/Hisl  ogram  s 


AFTLauLon.  Gndt 
Ortjrtaf  PreidciliiOn 
Frame  Loopmg 
PCX  a  GIF  Export 
Grayscale  Printing 
fnfrared  Analysis 
Vanahlfl  IOC  A  LPM 


PC  HF  FACSIMILE  5.0  $99 


PC  HF  FacsimJle  50  is  a  complete  shortwiv©  FSK  fax 
system  for  the  ISM  PC.  Jl  includes  an  FSK  Demodulator. 
$Oltwafe,  250  page  manua'  and  lutonaf  cassette  Call  Or 
write  Tor  a  cornpieie  caiaiog  ol  products 


Software  Systems  Consulting 

615  S  El  Camlno  Real,  San  Clemonte.  CA  9^672 
Tel: (71 4)498-5784  Fax :<7 14)498-0568 
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Table  2.  Parts  LIflt  -  D«1ui&  Interface 

Part 

Description 

Part  Numb«r 

D1.D3.D5.D7J)8^ 

1Ngi4  diodes 

RS  276- 1122 

Q1 

2N2222{or2N3904)  HPH  transistor 

U1 

iM324 

RS  276-1711 

U2 

565  timer  IC 

RS  276^723 

SI 

DPDT  switch 

RS  27E-S36 

D2.D4.D6 

i£D 

RS  276*1622 

R1 

3.3k,  y^W  resistor 

R2.R3.R6,RS,R9 

100k 

R4 

10ii 

R5 

1^ 

R7 

47  ohm      " 

R10 

1k 

R1I 

4.7R 

R12 

6ak 

R13 

??k 

C1.C2 

0.01  ^F,  1 5V  ceramic  capacitor 

C3,C4 

80  [\f,  1 5V  electrolytic  (or  substfute  100  \if.  36V 

,RS  272-1016) 

Packaging 

1 

Experimenter  socket 

RS  276-1 75 

1 

Deluxe  project  case 

RS  270-221 

1 

6-pin  din  connector' 

RS  274-021 

1 

D6'25  Subminiature  female  connector 

RS  276^1429 

*For  FT-980  only.  Use  radio  cCH^nector  shown  in  your  manual. 

AlteiTiative  tnterfece  (see 

Rgure  S.) 

Qty. 

Oftscription 

Part  Number 

1 

MAX232  (or  ICL232) 

Digi^Key  ICL232 

1 

7B05  w^oEtage  regutator 

3 

10  jiF,  16V  elecirolylic  (or  tantalum)  capacitor 

2 

4.7  [iF,  1 0V  electrolytic  (of  iai\ialum)  capacitor 

2 

01  pF  ceramic  capacitor 

1 

Dfl*25  femate  connector 

RS  276- 1429 

1 

S*pm  DIN  connector 

RS  27*021 

1 

2B'pin  accessory  jack  for  FT*9eO 

Yaesu 

CAT980  *  Share%*are  for  IBM  &  FT-980 

300  New  Memories 

Three  ScannefS 

Uses  Your  Menus 

Analog  Dials 

Dual  Local/Zulu  Clock 

Displays  Filter  Bandpass 

Status  Info  Displays 

Easy  Split  Operation 

Software  Key  tine 

Instant  WVW  Key  and  Return 

An  EXE  program  in  PASCAL,  available  on  CompuServe,  or  send  S5.00  (S20  for  full  registration)  to  Art 
Harding  K5YEF,  P.O.  BOX  861 71 9,  Piano  TX  75074.  Specify  5V4  "  or  3W  disk. 

NOTE:  Tlie  GW-BASIC  program  CAT_SEED  sbown  in  this  article  (Figure  5)  is  inciuded  on  this  disk.  The 
CAT_SEED  program  Is  also  available  from  the  73  BBS  under  the  73MAG  SIG  at  (603)  525-4438. 


panel  hole  and  held  in  place  on  the  circuit  side 
with  a  cable  tie* 

I  found  a  couple  of  small  capacitors  al  a 
street  sale  to  use  as  C3  and  C4.  Radio  Shack 
equivalents  are  listed  in  the  parts  list,  but  1 
suspect  iheir  physical  size  will  not  be  as 
pleasing  to  the  eye.  That's  why  they  make 
tops  10  the  boxes. 

When  all  was  said  and  done,  there  was  still 
room  on  the  back  panel  to  mount  a  9  V  battery 
with  a  rubber  band  passing  through  two  small 
holes,  then  lied  off. 

The  6'pin  DIN  connector  at  the  end  of  the 
cable  is  shown  for  operation  of  an  FT-980 
only.  You  may  be  talking  to  another  radio,  so 
you  will  have  other  pin  connections  and  con- 
nector. Check  your  manual  and  use  Table  I  lo 
wire  your  configuration,  The  RS-232  con- 
nections are  the  same  for  all  computers,  even 
non-IBMs.  Check  your  serial  port  manual  to 
make  sure  this  isn't  a  lie! 

Operation 

Operation  is  straightforward.  Except  for 
the  on/off  power  switch,  it  can  be  unattended. 
As  your  program  commands  the  radio,  LED 
D2  will  follow  the  activity.  If  your  radio 
responds  with  echo  or  status  information,  as 


does  the  FT-980,  LED  D4  will  likewise  fol- 
low the  TTL  to  RS-232  response.  LED  D6 
lights  when  the  radio  is  keyed  either  by  the 
computer  or  by  the  radio  itself. 

Most  radios  r^uire  a  4800  baud  rate  for 
computer-to-radio  communication.  Since 
we're  dealing  with  a  saturated  amplifier  con- 
figuration, the  baud  rate  is  of  no  consequence 
if  it  stays  within  reason.  ** Reason/"  of 
course,  is  some  high  baud  rate  where  the 
circuit  frequency  response  can  no  longer 
keep  up  wiih  the  transistion  time.  I  don't 
know  of  any  radio  presendy  available  which 
should  cause  concern. 

One  final  note  about  operating:  RFL  When 
you  look  at  the  schematics,  you  can  see  that  I 
used  no  bypass  capacitors.  You  may  wish  to 
include  0.001  |iF  caps  across  all  input  and 
output  lines.  That*s  fine,  but  there *s  a  bener 
solution  to  computer-generated  RFI:  toriod 
traps,  like  Radio  Shack^s  toroid  choke  RS 
273-104,  or  those  offered  by  MFJ  and  other 
manufacturers.  No  installation  is  complete  at 
K5YEF  without  one  of  these  somewhere  in 
the  line  of  the  new  gadget.  I  did  a  four-fum 
choke  using  one  of  these  between  the  inter- 
face and  the  FT-980  without  any  noticeable 
increase  in  birdies  when  it*s  on  line. 


Testing  the  Interface 

Testing  is  done  with  the  interface  not  con* 
nected  lo  the  computer  or  the  radio,  but  with 
the  interface  battery  installed.  Use  a  second  9 
V  battery  to  connect  the  negative  termina]  to 
pin  7  of  the  RS-232  interface  connector 
(ground).  Be  sure  to  use  a  10k  resistor  in 
series  with  the  testing  baner>'  in  the  following 
steps! 

Turn  the  interface  on  and  touch  pin  2  of  the 
RS*232  interface  connector.  LED  D2  should 
light*  If  you've  included  the  key  line  circuit, 
then  touch  pin  4.  and  LED  D6  should  light. 

Now  disconnect  the  test  battery;  you're 
through  with  it.  Run  a  wire  to  pin  7  of  the 
RS-232  interface  connector,  and  short  it  to 
pin  2  on  the  6-pln  DIN  connector.  LED  D4 
should  light.  Be  sure  to  see  Table  1  if  you  are 
not  using  a  6*pin  DIN  for  an  FT -980  for  this 
test  point. 

That's  it,  you're  ready.  Turn  off  the  inter* 
face  and  put  it  in  line  between  your  radio  and 
computer. 

An  Alternative 

Most  of  the  pans  for  the  simple  and  deluxe 
versions  of  the  interface  are  available  from 
your  neighborhood  Radio  Shack  store.  How* 
ever,  if  you  can  obtain  a  MAX232  IC*  a 
smaller  version  of  the  CAT  interface  can  be 
built.  M.G.D.  Vermeulen  ZSIHQ  came  up 
with  this  design  which  also  takes  power  di- 
rectly from  the  FT-980  accessory  socket  (no 
battery  needed).  If  you  have  difficult>  fmdtng 
the  M  AX232,  you  can  replace  it  with  a  Harris 
ICL232.  The  1CL232  is  available  from  Digi- 
Key.  PvO.  Box  677,  Thief  River  Falls  MN 
56701-0677.  Phone  (800)  344^539.  See 
Figure  5  for  this  circuit. 

Just  thcBeuinning 

This  project  ts  not  an  end  unto  Itself;  it  is 
really  the  beginning.  The  CAT  interface  is  a 
door  to  all  the  control  ideas  you  have  running 
around  inside  your  head  when  you  bought 
your  radio.  It's  simple  to  build,  and  you  can 
begin  experimenting  with  software  (don't  let 
anybody  tell  you  it  can't  be  done  in  BASIC — 
they  haven't  proven  that  to  me  yet!).  Spread 
spectrum,  maybe? 

Design  Yotir  Own  CAT  Program 

After  you  do  the  simple  hardware  tests  on 
the  Universal  CAT  Interface,  you'll  be  itch- 
ing to  ir>'  your  system  in  the  CAT  m(xle. 
Presented  here  isa  GW-BASIC  (Version  3.2) 
program  which  1  believe  you  can  use  to  adapt 
to  any  CAT  equipped  radio.  "Those  are  big 
words,  stranger.*'  i  know,  I  know.  The  big 
problem  is  a  lack  of  a  CAT  standard.  If  there 
are  two  radios  with  the  exaci  same  I/O  com- 
mand set  I  am  unaware  of  them!  I  would  urge 
the  radio  industry  to  gel  together  and  agree  on 
a  standard  command  set  for  CAT  control .  But 
you  have  to  start  somewhere  and  f  would  like 
to  plant  this  program  which  I  have  put  into  the 
Public  Domain  into  your  schedule  and  let  you 
run  with  it. 

It's  not  going  to  be  easy,  but  it  is  relatively 
simple.  You II  understand  what  I  mean  if 
you'll  commit  to  the  attempt,  and  if  you  wilt 


just  maintain  an  I-CAN-DO-IT  anitude,  take 
your  time  and  keep  trying,  you  will  eventual- 
ly get  the  desired  results.  And  I  can't  describe 
what  a  great  feeling  h  is  to  see  the  radio 
respond  to  your  keyboard. 

You  luclq^  FT-980  owners  can  use  the  pro- 
gram as  is.  It  will  come  up  and  capture  the 
radio  and  display  all  148  status  bytes  from  the 
radio.  It  will  settle  on  20  meters,  USB* 
14.250.000,  picked  because  that  is  the  exam- 
ple in  the  YAESU  manual.  Hit  <  ENTER > 
and  the  radio  switches  to  AM  and  WWV  on 
iO  MHz.  Hit  <ENTER>  again  and  the  ra- 
dio switches  to  10  meter  FM  and  begins  a 
frequency  scan  from  29.500  to  29.690  ad 
infmitum.  You  can  interrupt  the  scan  or  re- 
sume ii  by  hitting  any  key  at  any  time.  The 
screen  displays  the  frequency  too.  <F1> 
exits  the  program  at  any  point  you  desire. 

The  one  quirk  980  owners  will  discover  is 
thai  it  will  require  two  tries  to  capture  the 
radio  the  first  lime.  Run  the  program  and 
after  a  few  seconds  do  a  Ctrl-Break,  Then  run 
it  again.  From  then  on  (unless  you  mrn  the 
radio  offj  it  will  run  on  the  first  try.  Sure,  you 
can  add  a  fix*  I  had  to  add  one  to  my  Pascal 
version,  but  it  is  beyond  the  scope  of  this 
exercise. 

OK,  so  ^^'hai  if  vou  own  a  radio  other  than 
the  FT '980?  This  program  will  be  a  good 
solid  starting  point.  Oh  yes^  it  will  require 
some  knowledge  of  BASIC,  patience  and 
saidy,  but  the  trek  will  be  worth  it.  The  pro- 
gram has  the  two  main  ingredients  necessary 
for  CAT  activity:  a  way  to  output  commands 
and  a  way  to  capture  data  from  the  radio. 

First  smdy  your  manual  and  become  fanul- 
iar  with  the  sequencing  of  events  that  your 
radio  requires.  The  FT-980*  for  example, 
requires  the  following: 

1 .  Send  a  command  to  the  radio. 

2.  Receive  an  echo  of  the  command  from 
the  radio. 

3.  Have  your  software  compare  the  com- 
mand against  the  echo,  if  they  are  the  same, 
then  perform  the  next  step,  #4.  If  not,  then 
start  over  again  at  step  ffl . 

4.  Send  OK-TO-EXECUTE  command  to 
the  radio. 

5.  Receive  a  status  stream  from  the  radio  to 
update  the  changes  it  just  made. 

WOWf  Well  the  fact  is  the  FT-980  is  one  of 
the  more  complicated  CAT  radios  ever  put  on 
the  market.  (I  give  that  a  plus,  not  a  minus*) 
Unlike  ihe  sequence  listed  above^  your  radio 
may  only  need  to  receive  a  command  to 
change  mode  or  frequency .  It  may  or  may  not 
**talk'^  back  to  your  computer  ai  all .  So  at  this 
point  we  can  begin  to  trim  down  the 

CAT SEED  program  to  customize  it  to 

your  radio.  In  the  following  steps  when 
you're  advised  to  **eliminaie  the  following 
lines''  you  might  wish  to  simply  REMark 
them  out^ust  in  case. 

Tailor  the  Program 

For  Your  Particular  Radio 

1 ,  Eliminate  line  2030;  it  surely  just  applies 
to  the  FT-980. 

2.  If  your  radio  isn't  captured  during  a 
CAT  session,  that  is,  if  il  only  responds  to 
commands  but  the  front  panel  controls  re- 


DISCOVEfi  LOW  PRICES 

E*L'4StS*wT«Ao<i.lLlSA  it.nH.wnSiTSS 


CO-ntil  Mtwl  nuiitt  M 1  M^pv,  lav  I 


imotmitmmtTi^l^ 


wmft. 


SALUNS 


CiifnHl^ypt 


»er4fMr. 


1-4  nodli^i  ^v  iiWTT  ^^t^don 
5lwnilr»  hkrthnrv 

Y14KCumit-t¥|wB««FTiB#unt.i4KW    %2i.ib 
ftemolt  Salun  4: 1  OfiaiMvIn  to  out  Cumnl-BiliM    t2l.9S 


(804)484-0140 


Free  90  ptge  Diacounl  Cfltalog;  Everything  fof  ¥tln  anl«rinss, 
connftcton,  coix.  A  Mow  4  -  6  wteks  lor  Bulk  tnaft  delivery  of 
CalAFog  of  Mnd  $2  for  catalog  by  Prlorlly  MiJl.  Mantlon  ad  for 
thea*  firlces.  Prlcw  tie  subject  to  change.  ADO  SHIPPING  -  Call 
for  COD  Vfu  &  llfC  welcome.  Give  card  ff,  etp.  dale,  signature. 
VA  r«lid«nu  add  4.S^  Satea  tax.  See  ad  in  QSTani  CO. 

Dealer  jhoiijries  JMvmo 
80X6159  *  Portsmouth,  VA   23703 


C»RCL£  150  ON  READER  SEnVK:E  CARD 


606B  display  dynarriTC  rang« 

40dB  spurious  rejection 

60  uv  sens  it.  :^2dB  flatness 

1  KVDC.  W@  100  MHz  max  mpui 

as  isolated  by  tOpF 

*7%hor  frequency  Irnearity 


SPECTRUM  PROBE 


converts  your  scope  into  a 
100MHz  spectrum  analyzer 


$249 


dealers  wanted 


30  Day  refund  VISA/MC 

Specif ications  &  app.  ideas 

Smllh  Design  1324  Harris 

Dresher,  PA  19025  (215)  643-6340 


SCARED  OF  THE  CODE? 


ilS  A  SfJAP  WITH  THE  ELEGANTLV  SIMPLE 
MORSE  TUTOH  ADVANCED  EOmON  FOR 
BEGINNERS  TO  EXPERTS— AND  BEYOND 

Mar3«  Code  teaching  software  tram  GGTE  li  tht 
mt>*t  popular  in  tfie  wofkl— and  ftw  good  r«ft»on. 
You'll  learn  quickest  wttti  tbe  most  mod^em  tesftitng 
nwtKodis — includir^g  Farr^swarth  or  ^andard  code. 
OfV-#er«cn  MssHcards,  raiKJom  characters,  wordt  and 
billionsof  cohveraations  guaranteed  to  contain  every 
r«quir«<t  ch«rscter  every  tirne— in  12  eaay  lessons. 

Sneak  through  bothersome  plateaus  rn  one  tenth  of 
a  word  per  mlnMle  steps.  Or,  create  your  ovrri  dtHle 
and  play  therr>,  print  them  and  save  I  hem  to  diak. 
Import,  analyze  and  convert  text  to  code  for  addition* 
aldrJIlft. 

Get  rhe  aoffware  the  ARRL  sells  arid  uses  to  create 
Ihelr  practice  and  teat  tapes.  Morse  Tutor  Advanced 
Edition  Is  approved  far  VE  exams  at  al Navel s^  Morse 
Tutorlagreat— Morse  Tutor  Advanced  Edition  Is  even 
t>etter— and  it's  In  user  selectable  color.  Order  yours 
today. 


For  all  MS-DOS  computers  (Incltidi^ng  laptopsf. 

Available  at  dealers,  thru  C^STor  7?  or  send  S29.9S 

^  S2  S&H  (OA  residents  add  G'H  tax  )  to: 

GGTE,  P,0,  BoK  3405,  Dept  MS. 

Newport  Beaeh,  CA  92653 

Specify  5 Vi  or  3 W  Jnch  disk 

(pflce  fnclLides  t  year  of  frea  upgrades) 
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CoiMtmsujm  Scriflpf  *  DmcoiJfit  Price*  '  FmM  StUfifM/>g 


RO.  Box  567'  Van  Nuys,  CA  91408 


INFRARED  SECURITY  LIGHT 

(AS-IS) 


seniors  with  ili«s« 
iQytdoof  54ajrly  lighfi. 
Contain  kna  of  inter«Gtirtg 
carrtponenrs.  and  IR 
{^atectorn  phGiorsslstor^ 

relayjransiormer^  IC's,  voltage  fegulatoTTcapadtorB, 
triirpoE?  and  olher  goocfiss.  Batum^d  to  iha  dtSrtributor 
for  vaneiy  of  reasons,  wave  found  thai  most  of  Iherti 
work  10  soms  aKtom.  We  don1  waf>l  to  resl  Thwrr  and 
would  prefer  to  tail  Ihom  'as-ts'  ei  a  gfe^iy  reduoed 
pno*,  Mountt  lo  any  standard  eWnriqaJjimcwifi  ben. 
Infrared  samot  Mt&i  mvvwfient  up  to  65  fttil  «id 
tuftts  on  Ij^rts.  S«rnof  can  be  adjt^led  tor  s«flillMTy 
«nd  ^uraiion  d  l^l^ting.  The  po»feior>  d  thg  sockets  and 
I  he  inlra/ed  seas  or  can  be  easily  ai^just^;  Wilf  handb 
two  ISO  wait  PAR  36  lamps.  SuitaWe  lor  we  I  locations. 
Bulbs  not  included. CAT#  IL-101      S7. 50  each 


HALL  EFFECT  LATCH 


O 


Bpra^im  «  UGM3075LT 
Opefalee  Ofh  4$  *  24  VoBs 
Can  sink  10  ma,  Wih  siita&ha  output  poU  up,  can  be 
used  diresdff  wiih  bfpolaj  w  CMOS  logic  drcurts.  Espe- 
^Hy  sutted  fof  elecrmnic  oammiuiaiion  in  bfus^iiess 
D.C.  motdfs  using  nxitlfjie  ring  magrtets.  Va^y  tiny  sur- 
laoe  mount  package  0.175"  X  0.09'X  0.06:  ihlck. 
CAT#KE5W-5  2  for  SI  .00 
100  for  $45,00  Large  Quantities  available 


FLASH  ASSEMBLY 


Thi*  hfEW  compact  tiasii 
assmrbiY  corr^s  Irom  a 

U.S.  nianiifadurar  of  cair^rat. 
Un4  operates  on  3  Vdc 
arKl  measure*  2  1/2*  X  1  VA\ 
Fdeal  lof  ufio  ai  a  Birobe,  warning  light  or  attention  get- 
ter. Corrpfete  wJih  instruction  on  how  to  wire. 

CAT#FSH-1  SaJSeach  tO  for  $35.00 


dLiriii> 


ULTRASONIC  CERAMIC 
MICROPHONE/TRANSDUCER 


Panasor>ic  (Matsiisnna)  «  EFR  RCSK40K&4 
An  uttrasonic  rntcrophgna  consisting 
o!  a  birtiorph  iyp«  piezoelaaric  ceramic 
vibrator.  Idea)  lor  burglar  ajarms,  auto 
door  openers,  flow  rale  deledofs  and 
remote  conirol  systems.  Wom,  Freq. 
40  kHz.  MaJf  Input  wits:  20  Volts. 
1S16'  diameter  X  3/8'  high  SA'  'ong  toads 
CATiUSM   It  OO each 


HIGHEST  QUALfTY  METAL 

C-60  CASSETTES  (Erased) 


Pr annum  quality  mef^l  tape 

in  C-60  cassettes  [30  min, 

per  sida).  Orve  of  Ihe  fmesi 

"bfar^d-name"  tapes  on  Ihe 

rrarket,  in  durable,  dear 

piasi^  iranspon  n^ecftaf»isrn&.  Recrorded  «r>d  bUk 

erased,  the  tecora  proted  tabs  have  been  removed 

arx)  therefore,  need  to  be  topod  ovar  10  re- record,  Au- 

dophEies  wiS  appreciate  the  wde  dynamic  range  of  tht& 

tape,  tr  your  o«tiitl»  deck  Has  a  "melaT  setdog  you 

will  hear  Eha  dcfference.  A  reaj  bargacnl 

CAT#  C-60M    Jl  .25  each  •  1 0  for  Si  0,00 


oauo 


TOLL  FREE  ORDER  UN£S 

1'800'826'5432 


-[f  TfcfJiJ  ****^ 


TERMS:  Mtrwmwn  on*/  Si  0  00  Shfsping  andhandhrc 

iefttft4e  cofftffvnt3  f  V  SA  $3  5G  per  ofdrr   M  oth&fs 

inckiding  AK.  Hi  PR  or  Canada  mustp^y  fuft  shying. 

AUonkfs  deftv^iwi  m  CALIfORNiA  must  include  sm^ 

|sate5  tAx  (B  %,  5  t/4%,  6  U2  %,r%)  Umkscf  Ouaniiti^s 

f^O  COO  Pnca?  subject  to  change  )Afnhout  noticG_ 


Call  or  Write  For  Our 
FREE60  Page  Catalog 

(Outside  Thd  U.S.A.  Send  $2,00  Postage) 

ALL  ELECTRONICS  CORP. 

^S,CA*9t408 
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*  PUBLIC      DO  MAtK      CAT  SEED  PROGRAM 


I* 


Thiis  program  may  be  freely  distributed  and  exchanged <  It  tuaiy  * 
be  rewritten r  Pio4lfied,  changed  and/ or  expanded »  Indeed  you   * 
are  encouraged  to  do  eo  to  make  it  work  with  your  particular  * 
radio*  You  need  not  even  give  this  author  any  credit.  While   * 
this  program  is  originally  intended  for  the  YAESi;(tHi)  FT-9ao  * 
transceiver,  a  careful  approach  and  rewrite  should  ii;a:ke  it  a  * 
&^&i   for  the  develQppe?it  of  most  other  haa  radios  on  the      * 
market*  One  request:  share  your  ideas  with  others.  This  ifl  an  * 
still  an  exciting  frontier  of  ham  radio.  On  with  it!         * 
(Prograa  prepared  at  the  suggestion  of  7  3  Magazine)       * 
Art  Harding  K5VEF,  PO  Box  1719,  Piano,  Tx  75074         * 
Full  featured  FT-9aO  EXE  program  available  frosn  above  address  * 
*  n****t*itikit  mm*  ********  ******  if*ii  **********  If********  **1iit****  ********* 

GOSUB  9Q00  *Eet  up  your  computer  covi   port 
GOEUB  1000    'INITIALIZATION 
GOSUB  2  00  0    'Begin  CAT  action 
■Release  radio  and  shut  down  COM  port 
CH&$=ONO FFS : GOSCB  6000 

piii}rr#i,0KSf 


(ft 


released  -  C^m   1  HOW  CLOSED  -I^rograa  eooplete.. 


5) Choose  freq 
bytes  expected 


110  CLOSE  fl 

120  PRTltTr  FEINT;  PSilKT'' Radio 

1^0  EUD 

1000    *•    INmALIZATIOH 

1010  OPTION    BASE    1 

1020   DIH  ECH0Sf5)    'Echo   is  saine  length  as   a  command,    5   bytes 

1030    DIM   STATUS1(14S)     *The   FT-9iO   coitiplete    stratus   straam,    149    bytes 

1040   CHD3=^'  "        'This  cotild  have  been  a   DIM   CMD$(5)  ,   but  this  worXs  too., 

lOeO    OK$~CHB$(01+CJm§(Dj4GHR${0>+CHH$(O)+CHB5f&HB)  'OK   to   execute   CMD 

1070   ONOFF5-CHRS[0)+CHRS(0)+CHES[0J+CIfflS(0)+CHH$(Q)  ' ON-OFF  CMD 

lOaO  ALLSTATUSS-CKR${0)+CHRS(Oj*CHItSfO)+CHHS(0J+CHR5ffiHl}       'Statue  ALL  CHO 

108S  Tt}fERl~40QO    •  Change  if  tirouble  witJi  raceiving  status  inputs 

lOtO  TIHE3^-1000    *  Change   for  hang  tise  b«tti«ein  10  voter  TH  fregs 

1100  GEN$=CHR$[iH21)!    |JAH5=CimS<tH22)  '  'Chcaose   GENeral   or  HAK  vfo 

1110  i^SB5-amSCiHllj  ;   AKWS=cm?S{iHl^}:    FMS-CHRS(tH17>  *Soae  ftodes  choices 

1120  MR?=CHRS(tHiE)  I  VFO^-cHH^  t  tHiF)  ♦M^Mory  or  VFO  Choice 

1130   R£Tt?fUI 

2000    ♦*    MAIN    PROCESSING 

2010    U) capture   radio  2) Choose  VFO   3) Choose  HAM/VFO  ^jchoosa  USB 

2020    CMDS=ONOFFSi    R=14a!    GOSUS    5D10         '  tt    is   the    number   of    status 

2  030    IF   STATUS I (27 )=1    THEN   PRINT    "Radio    Is    Captured  1"    ELSE    2  0iP 

2040   CHOICES-VFOS;    R=22j    GOSUB   5000 

2O50   CHOICE$-HAH$:    K-22;    GOStJB   5000 

20€<>  CHOIt^ES-USBS;    R=22:    GOSUB   5000 

2070    *The  next  line  changes  the  fr«guency.   You  can  *read"   142500  reading 

20B0   *fraa  the  next  to   last  byte,    right  to  left. 

2090  afDS-CHJlS{0)+CHHSfiH50)+CI|BS(4H42)'H2HaS(l)+CHR$(ttte)  :    R-Sf    GOSUB   5010 

2100  aiDS^ALLSTATUSS:R-14S: GOSUB  5010    'Taelt  radio   for  a  complete   status 

2110   GOStlB   9100 

3000   PRINT: PRINT: PRINT  >'Hit  any  key  to  switch   to  wwv  on   10  KHz    fFl=quit)  " 

3010  GOSUB  9  999    'Hang  around  for  noxt  key  hit 

3020   GOSUB   9200 

3030  GOSUB   9100! 

3040  PRINT" Compare  the  2   status  displays   now  on  th*  screen.    Notice  the  changes," 

4000  PRINT;    PRlNT"Hit  any  Itey  to  scan  10  ^eter  FM   frequencies,,.  [Fl  to  quit}** 

4010  <rOSUS   9999 

4020  GOSDB  9500 

40S0  IlETCmK 

5000   GMDS=CHRS ( 0 } ^CHR$ ( 0  J  *CHR$ (0) *CfiOICES*CHR$ (£HA) 

5010    *    OUTPUT   COMMAND   -   GET  ECHO   -   COMPARE/ CONFIRM  -  GET  STATUS 

502 0  Gosii*B  60 0  0  » output  Command,    Set  ECHO 

5030  GOSUB  7000  'OK 

5040  GOSUB  8000  'Get  status 

5  050  RETURN 

6000  **  OOTPUT  COMMAND  AND  GET  ECHO 

6010  '* 

6020  N«0 

£030  COItCl}  OFF 

6040  PHIKTil.OIBS;  -ALL  CAT  radios  ^111  need  to  do  thisi 

6050  N**H+1S  IT    (EOF{l)  AND  K<TIMER13  THEW  60S0  'Halt  for  input  but  not  forever! 

6060  REM  IF  K>*TrMERl  TKEK  7100  'Oh  oh,  no  COM  action  vas  detected,  try  again* 

6070  WHILE  NOT  EOF(l) :  ECHO?=INFUT$ f 5, f 1) :  IF  LOC{1)«0  THEN  60SO:WEm} 

60S0  IF  ECH0S-CK05  THEN  RETURN:  ELSE  fRINT^Echo  received  does  WOT  match  command! 

^trying  again]":  goto  6020 

'*  send  OK  to  930 

COMfl)  ON  *  Prepare  Event  Trap  for  expected  Incoming  status  stream 

PIlXNT#l,OK&;  'The  FT-9eo  OK  CMD  -  ok  to  execute  last  command  sent 

RETURN 

'*G6t  Status 

IF  EOFCl)  THEN  SOlO 

FOR  S-1  TO  4000 J  ir  11=1  TREK  S030:  NEXT  'Ttfittle  thumbs  loop  wttile 

C0H{1)  OFF  'No  more  input  expected  at  t:his  time 

RETURN 

*Set  up  Co»  Ports,  event  trap  and  Fl  key  trap 

*If  you  get  port  errors  then  increase  C&la  to  CSIOO  if  you  have  a  fast 

'computer.  For  slow  coiiputers  (10  MHz  down)  elintinate  CS  parameter  - 

'i.e*,  juet  CS  with  no  value*  These  changes  are  made  on  line  9  010. 

OJ*EN  '*COMl:4BOO,N,B,2,RS,CS10,DSa,BIN"  FOR  RANDOM  AS  #1 

REM  FOR  s«l  TO  200Qs  NEXT  'Allow  tiae  for  port  to  settle  down???? 

ON  OOK(l)  GOSUB  10000 

COM(l)  ON 

GQSU0  ao  VFl  ksy  vill  release  radio,  clos«  port  and  quit 


7  0  00 
7010 
7020 
7030 
BOOO 
a  010 
SOlO 

eo3o 

B040 
9000 
9005 
9006 
9007 
9010 
9020 
9030 
904  0 
9050 
9060 
9070 
910D 
9110 
9120 
9130 
9140 
9150 
9200 
9110 


trAw^inq 


ON  KEY  (IJ 

KEy  (1}  OM 

RETURN 

'Print  all  status  bytes  on  screen  in  Hex... 

PRINT; PRINT  "STATUS  Input  in  H«x  (Cofflpare  vith  your  manual) 

FOR  S=l  TO  148:  PRINT  "  "HEXS f STATUSI (S) J ? ^  NEXT  S 

PRINT: PRINT: PRINT'' Bytes  2  thru  5  above  yield  Frequency:  "? 

FOR  S-2  TO  5:  PRINT  HEX$ f STATUS* (sn ?: WEXT  S 

RETURN 

'SWITCH   TO   GENERAL  VFO|    AM   AND  WWV  ON    10  MHz 

CBOlCESaGEKS:    R»22:    GOSUB   5000 


Usiing  continues 


Figure  d  A  universal  CAT  interface  program  fCAT^_SEED)  for  IBM  compaiibles  (writien  in 
GW-BASIC).   Viis  progrofft  is  available  from  the  author  (see  the  Parts  List}  or  can  be 

downloaded  from  the  73  BBS  under  the  73MAG  SIG  at  (603}  325-4438. 


Listing  continued 

9  22  0  CK0ICE5^AHW$:  R=22:  GO&UB  SO 00 

9230  CKD§-CHRS(0)+CHR$(O)+CHR$(O3+CHR$C&Hl)+CHK$fi;HS3  T  R^5:  GOSUS  5010 
324  0  RETURN 

9  50  0  ^SCAH  FOR  10  METER  FM  ACTIVITY 

S510  PRINT:  PRINT;  PRINT"Hit  any  key  to  Etop  and  restart  scan  (Fl  to  quit)^' 

9520  CH0ICE$=VFOS:  R=2:2  i  GOSUB  5000 

9530  CHOICE$=HAMS!  R=22:  GOSUB  5000 

95  40  GHOICE$-rM$;  R=22 :  GOSUB  5000 

95  50  TENS=CKRS(fiH9  5) :  GOSUB  9580:  PRINT 

9560  TENS=CHR^(aH96} !  GOSUB  95e0:  PRIIfTr  PRINT"*  Complete  cycle  (FI=quitJ " 

9570  GOTO  9S50  'Keep  the  loop  going  forever  -  or  until  <F1>  hit 

9560  FOR  Q9=l  TO  10 

9590  T=l 

9600  READ  t 

9eiO  fiUMP$=CffR5fF) 

9620  CMD$=CHR&(0)'J-BUMP5*TENS+CWR$(S:H3}+CKR$<£HSJ  :  R^5:  GOSUB  SOlD 

9630  FOR  S9^2  TO  5:  PRINT  HEX5 (STATUS^ [S9) )?; NEXT  £9 

9640  PRINT"  "r 

9S50  T^T-Hl:  IFCINKE^$=""  AND  T<TIMER2)  THEN  9  65  0 

9660  IF  T<TI?1ER2  THEN  T^li  GOSUB  9999 

9670  NEXT 

9  6S0  RESTORE  97  00 

9690  RETURN 

97  00  DATA  ^HO,  £cH10,  &H20,  5H3  0,  &H4  0,  &HdO,  ^Heo^  iH7  0,  4HeO,4H90 

999  9  IF  INKEYS=""  THEW  99  99  ELSE  RETURN 

10000  * THERE  IS  A  CHARACTER  RECEIVED! 

10010  WHILE  NOT  EOF(l) ;£TATUS%fR)=ASCfIKPUT${l/#l) ) :R^R-1jWEND 

100  20  RETURN 


main  operational  between  commands,  then 
you  should  eliminate  the  following  lines:  90, 
1070  and  2020. 

3.  If  your  radio  does  NOT  echo  the  com- 
mands you  send  it,  you  should  eliminate  the 
following  lines:  1020,  6050  thru  6080. 

4.  If  your  radio  does  NOT  have  an  OK  or 
EXECUTE-THE-COMMAND  type  com- 
mand you  should  eliminate  the  following 
lines;  100,  1060,  5030, 7000  thru  7030. 

5.  Does  your  radio  send  back  any  informa- 
tion like  a  status  stream  or  some  sort  of  ac- 
knowledgement that  the  command  took  ef- 
fect? If  your  radio  does  NOT  send  back 
anything,  you  should  eliminate  lines:  1030^ 
1080,  2110.  3030,  5040,  6030,  8000  thru 
8040, 9100  thru  91 50,  and  10000  thru  10020, 
You  may  eliminate  the  variable  R  and  all 
references  toR. 

Now  the  next  thing  you  want  to  do  is 
study  the  INITIALIZATION  portion  of  the 
program,  lines  1000  thru  1130.  Whatever 
brand  of  radio  you  own  it's  going  to  need  a 
command  buffer  defined  in  line  1040,  The 
one  in  our  seed  program  is  presently  5  bytes. 
If  you  need  less  or  more,  change  it  according- 
ly, A  6  byte  command  would  appear  as 
CMD$="  "  (that  was  six  spaces)  or  per- 
haps even  better,  use  DIM  CMD$(6). 

Other  FT-980  commands  are  part  of  the 
initialization  subroutine  such  as  the  command 
for  VFO^  USB,  etc.  Simply  substitute  com- 
mands required  by  your  radio.  If  there  is  no 
substitution  in  some  cases  then  eliminate  that 
particular  one  and  any  other  reference  to  it 
you  may  find  in  the  program.  After  you  get 
this  program  working  then  you  can  add  the 
complete  command  set. 

If  your  radio  does  receive  status  then  be 
sure  line  1030  is  configured  correctly.  It  is 
now  148  bytes,  the  maximum  number  of 
bytes  the  FT-980  radio  will  send  to  the 
computer  at  any  one  time.  You  should  make 
it  as  large  as  the  number  of  bytes  your 
manual  shows  is  the  maximum  you  may 
receive  from  your  radio. 

What's  left?  One  of  the  most  important 
things:  setting  up  the  COM  port  for  your 
particular  needs.  Let's  look  at  line  9010: 
OPEN   '^COM1:4800,N,8,2,RS,CS10,DS, 


BIN^^  FOR  RANDOM  AS  #L 

Check  your  GW-BASIC  manual  and  your 
radio  manual;  make  sure  these  parameters 
are  correct.  More  than  one  program  Fve  seen 
was  '*bad"  because  the  author  used  one  stop 
bit.  Why  not?  The  rest  of  the  world  uses  one 
stop  bit— but  not  the  FT-980  PROM.  It  de- 
mands two!  So  make  sure  all  is  OK,  The 
parameter  10  associated  with  CS  above  will 
most  likely  have  to  drop  to  zero  if  you  are 
using  a  slow  computer  and  a  value  higher 
than  10  for  faster  machines,  I  have  tested  the 
program  at  4.77  MHz  on  a  laptop  (CSO)  and 
at  16  MHz  on  a  386  machine  (CSIO).  One 
other  comment  on  the  port:  you  may  also  use 
COM2  instead  of  COML  If  you  wish  to  do 
this  be  sure  to  change  all  COM  references 
throughout  the  program. 

As  you  work  with  the  program  I  recom* 
mend  that  you  just  concentrate  on  getting  the 
computer/ radio  dialog  going  with  consistent 
results.  Then  you  can  open  up  your  imagina- 
tion and  add  the  bells  and  whistles.  Today, 
my  CAT980  program  (available  as  share- 
ware) has  some  pretty  fancy  displays,  like 
filter  plots,  analog  dials  and  user  menus  for 
instant  deployment.  Even  a  log  is  included 
which  automatically  records  all  the  radio 
parameters  of  the  moment.  But  there  was  a 
time  when  the  program  just  sat  there  and  did 
nothing. 

So  with  that  in  mind  here  is  one  last 
thought:  share  your  basic  ideas  with  other 
hams.  Write  an  article  or  submit  a  listing  to 
the  technical  correspondence  sections  of  our 
magazines.  Put  your  program  on  BBS*s  like 
CompuServe.  And  if  you  feel  like  you've  got 
a  program  for  the  big  leagues,  then  enter  the 
world  of  Shareware.  The  real  fiin,  and  I  be- 
lieve this  strongly,  is  still  out  there. 

There's  a  barely  scratched  world  of  con- 
trolled excitement  waiting  to  take  shape,  and 
like  a  lot  of  things  in  ham  radio,  we  can  have 
more  fun  if  we  keep  each  other  informed. 
These  pages  and  diis  interface  are  a  good 
place  to  start. 


Contact  Art  Harding  K5YEF  at  P.O.  BOX 
861 71 9,  Piano  TX  75074.  Please  enclose  an 
SASE, 


.EMEMBER  .. 

HOUT  PERIPHEX'S  QUALITY  IS  NO  BARGAIN 


P 


HB.PHEXPOWEP,PACKS|Q« 


^NSUPER  PACKS  FOR 
'^     ICOM2/4SAT&24AT 

BP-S3  7.2V6(Wmah 

S33.50 
BP-83S7.2V750mah 

S43.50 
BP-84  7.2V1000mah 

$S7.(K) 
BP-84S  7.2V  t400mah 

$63.00 
BP-S5S 12V  SOOmah 

$76.00 


SAVE  ON  THESE  POPULAR 

PERIPHEX  POWER  PACKS 

BP-7S  13.2V laoOmah  ...  $65.00 

BP-8S  9.6V  1200mah  . . .    $65.00 


SAVE  WITH  THESE 
VAESU  VALUES 


9y^i 


FNB-4SHT2VtQtHJmah 

S71.00 

FNB-t4S7.2V1400mah 

$59.7B 

FNB-17  7.2Vfil)0mah 

S3&.0O 

FNB-12 12V  SOOmah 

$45.95 

'SEND  FOR  FREE   fnb-2  10.8V  soomah 
CATALOG"  «250 


<m-: 


KENWOOD 
PERFORMANCE  PLUS 


BIG  SAVINGS! 


PB-25/Z6S  8,4V  SOOmah 

$65.00 
PB-112V1200mah 

$67.00 
PB  as  12V  SOOmah 

S59,00 


ManLi[acturod  in  the  U.S.A.  with  matched  cells,  these 
Super  Packs  feature  short  circuit  pretectiiart  and 
Dverchai-ge  protection,  and  a  12  month  warrflnty. 

All  inserts  in  sto<;k  or  availsbte  from  authorized  dealers. 

CALL  US  TO  DISCUSS  YOUR  SA.TTERY  REQUIREMENTS. 


^ 


MatterCard 


Adri  S4.0I)  Shipping  &  Handling. 
Connecticut  residents  add  8%  tax. 

i!irutPeillPllC9(  inc. 

1 49  Pa  Ime  r  fi  Q  ed.  S  0  mth  b  u  rv  CT  06488 

800«634«8132 

In  Connecticut  203*264*3985  -  FAX  203*262*6943 


■# 
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II 


Number  5  on  your  Feedback  card 


73  Review 


ftv  Dick  Goodman  WA3USG 


The  Kantronics  KTU 
Telemetry  Unit  with 
Weathernode  EPROM 

Remote  weather  observations  via  packet! 


Kantronics 

1202  E.  23rd  St. 

Lswrence  KS  66046 

(9 1 3)  842-7745 

Price  Class:  KTU— $300 

Options:  Anemometer— S1 10 

Rain  gauge — S  90 


Packet  radio  is  the  most  rapidly  grow- 
ing and  divers©  mode  in  the  history 
of  amateur  radio!  In  the  early  19S0s^  the 
"Packet  Revolution"  was  started  by  dedi- 
cated groups  of  amateurs  in  both  Canada 
and  the  USA.  These  amateurs  stimulated 
packet  growth  by  setting  standards  and 
plotocolSt  offering  the  first  TNCs  in  kit 
form  at  a  price  affordable  to  amateurs 
and.  perhaps  most  importantly,  providing 
much  needed  information  on  this 
fledgling  mode.  As  the  years  progressed, 
packet  technology  accelerated  at  an  ex- 
ponemial  rate. 

Packet  research  and  development,  un- 
til recently,  has  been  In  the  direction  of 
Increasing  pure  communications  capabil- 
ities. There  is  another  aspect  of  packet  that  is 
finally  receiving  attention,  ar^d  that  is  data  ac- 
quisition and  control. 

While  communications.  BBS  usage,  mes- 
sage handling  and  related  applications  will 
always  be  the  mainstay  of  packet,  automatic 
coHection  and  forwarding  of  data  will  become 
widespread  in  the  upcoming  years.  Wouldn't 
it  be  nice  to  have  access  to  weather  conditions 
at  your  club  site  via  packet?  Parameters  such 
as  temperature,  wind  speed,  direction,  and 
even  rainfall  could  be  valuable  pnor  to  starting 
an  antenna  work  party.  What  about  the  condi- 
tion  of  your  club's  repeater?  Knowing  the  re- 
peater's PA  stage  heat-sink  temperature^  PA 
current,  line  and  Vcc  voltages,  and  AGC 
voltage ,  could  be  most  helpful  to  control  oper- 
ators. How  about  remote  control  of  equip- 
ment? The  capability  to  power  down,  ener- 
gize, or  reset  various  devices  might  be 
beneficial,  Again*  as  with  the  "communica- 
tions" aspect  of  packet,  expenmenters  have 
been  doing  this  for  years,  but  until  recently 
there  has  been  no  turnkey  system  to  make  this 
possible  for  the  less  technically  orientated. 

Data  Acquisition  and  Control  with  the  KTU 

The  Kantronics  Telemetry  Unit  (KTU)  with 
the  Weathernode  EPROM  makes  these  func- 
tions possible.  The  KTU  is  a  small  device. 
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Photo.  The  Kantronics  KTU  Tetemetry  Unit 

1 ,75"  X  6"  X  8'',  designated  as  Data  Terminal 
Equipment  (DTE),  It  simply  plugs  into  your 
existing  TNC  where  your  computer  (ortermi- 
nal)  would  normally  be  connected.  Your  com- 
puter is  then  plugged  into  the  rear  of  Ihe  KTU. 

The  power  requirements  are  1 1-20  VDC  at 
4S  mA  or,  in  the  "Low  Power"  mode*  1 1-28 
VOC  at  30  mA  The  KTU  front  panel  is  laid  out 
quite  simply.  There  is  a  power  switch  and  a 
power  indicator  LED-  Wext  to  that,  a  "Teleme- 
try/Lc>car*  switch  and  two  LEDs  show  which 
position  that  switch  is  in.  Finally  there  is  a 
"Bypass"  switch  and  companion  indicator 
LED. 

The  KTU  rear  panel  consists  of  a  standard 
DB-25  connector  for  your  computer  or  termi- 
nal, a  modular  style  connector  that  connects 
to  your  TNC  (cable  and  mating  connector  are 
supplied),  and  an  8-pin  external  sensor  corv 
nector  {cable  and  mating  connector  are  sup- 
plied). Note  that  normal  packet  operation  is 
not  affected  by  the  KTU;  pressing  the  "By- 
pass'* switch  connects  the  terminal  to  the 
TNC  and  takes  the  KTU  out  of  line. 

Since  the  KTU  includes  the  Weaihernocfe 
EPROM.  I  got  the  optional  anemometer/ 
wind  direction  indicator.  This  unit,  which  in- 
cludes mounting  hardware,  is  of  high  quality 
plastic  construction  and  requires  minimal 
assembly.  It's  not  necessary  to  calibrate  the 


wind  speed  portion  of  the  Instrument;  the 
wind  direction  sensor  is  calibrated  wtth 
just  a  compass.  Ensure  that  the  instru- 
ment is  mounted  outside  as  high  as  possi- 
ble, and  away  from  obstructions,  in  order 
to  obtain  accurate  readings.  Both  this  unit 
and  the  external  temperature  sensor  (in- 
cluded with  the  KTU)  connect  lo  the  8-pin 
connector  on  the  rear  of  the  KTU, 

The  serial  cable  from  the  computer 
should  be  connected  to  the  DB'25  con- 
nector on  the  rear  of  the  KTU,  and  the 
TNC  connected  to  the  KTU  via  the  modu- 
lar cable  provided.  These  levels  may  be 
either  RS-232  or  TTL,  set  by  internal 
Jumpers  in  the  KTU.  If  any  cabtes  have  to 
be  made  up,  pinouts  for  all  conr^ectors 
are  adequately  detailed  In  the  documentation. 
Once  these  connections  are  made,  the  KTU 
may  be  powered  up  and  initialized  for  opera- 
tion with  your  TNC. 

Set-Up  and  Configuration 

Sat  your  communications  terminal  for  8 
data  bits  and  the  baud  rale  to  match  the  TNC 
to  the  computer  baud  rate.  Set  the  KTU  "By- 
pass" and  "Telemetry/Local"  switches  to 
"OUT."  then  apply  power.  The  KTU  will  sign 
on  your  terminal  with  its  autobaud  routine  and 
sign-on  message.  You  will  be  prompted  to 
enter  the  date  and  time. 

Once  this  is  completed,  operational 
parameters  may  be  set.  These  parameters  are 
similar  to  those  used  in  your  TNC  (e.g.:  abaud, 
flow,  echo,  parity,  xflow,  etc.).  The  KTU  will  be 
optimized  in  this  process  to  communicate  with 
your  TNC.  Once  the  KTU  is  initialized,  some 
TNC  parameters  will  probably  have  to  be  mod* 
ified.  Those  options  are  adequately  explained 
in  the  documentation. 

Once  these  steps  are  completed,  the  KTU  is 
ready  for  programming.  Programming  the 
KTU  instructs  the  unit  on  how  often  to  sample 
the  external  sensors.,  how  to  display  the  re- 
sults (metric/USA),  how  many  entries  to  send 
in  response  to  a  data  command,  and  how 
many  entries  may  be  stored  in  the  KTU's  inter- 
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COAXIAL  RELAYS 

COLUNS  #41  D-ai  93-60  SPOT  1  KW 
RELAY  with  auxiliary  contact  and  23 

VDC  coil.  T  styEe  with  three  N  con- 
nections; 3^3.5x1 .6,  1#, 
Used .„„„  $24,95 

FXR  #300  10031  SPOT  100  W  RE- 
LAY, 23  VDC  coil:  DC  to  1  5  GHz. 
Thf  ee  8  NC  connect  ions;  1.3x1.5x1 .3. 
UseU , $9.95 

JEflMINGS  VACUUM  RELAYS  with  26  VDC  coils;  used: 
#RB1J-26,SPDT12KVpkl5Ai3/4"threa{Jerfbase...$51.00 
flB3-26,  OPDT  12  KV  pk  30 A;  1.1  "threaded  base  $52.00 
RE-6B,  SPOT  25  KV  pk  25  A;  2  3'  mount  fiange  . ..  $50.00 

POWER  AMP  TUBES  USed-Cheeked:  4CX250R/8570W 
$40.00 

SOCKETS  tor  4X150/40X250;  Johnson  or  Eimac  Used: 
i122'115  or  ^,  1100  pf  w/chimney;  2.5'  dia $18,110 

#SK-6aO  or=,  2700  pf;  no  chfrnney,  2  8'  dia, $17.50 

USLS-465-5  VACUUM  VARIABLE  CAFACITOR.  7-465  pf  5 

KV  max;  shaft    1/2"  Lxl/4"  dia  0/a  5.5"  Lx2.3'  dta,  3#. 

wf4WH'     b  ■■■  ■■  i^i  ■■■■■■■■■  J  ■■■■■■d  ■■%K,iaji  ■■jq^Jiia  L4.  pt.^  ___^_  ___  ^p,  „^^^  ^  ^Ar4^a<BB  MaVh  ■       ^P   P     I   U 


Pri^^s  F.O.D.  Lima,  0.*  VISA,  MASTERCARD  Accepted. 

AIIdw  fpr  Shipping  •  Wile  forlatsst  Calaing 

Address  Dept  73  ♦  Phone  41&/227-6S73 
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EC  TOR  riND£R 
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HAND-HELD 

PHASE    SENSE 

ANTENNAS  FOR 

VHF  DIRECTION 

FINDING.  USES 

ANY  FM  XCVR, 

COMPASS  GIVES 

DIRECTION- 
ARMS  FOLD  FOR 
STORAGE,  TYPE 
VF-14  2  COVERS 
BOTH  2^MTRS  & 
22  0MHS,   OTHER 
MODELS  AVAILABLE, 
WRITE  OR  CALL  FOR 
MORE  INFO, 
^   TYPB  VF-142 

S129,95    615- 

RADIO  ENGINEERS      565^1319 


$3.50    SHIPPING 
CA.    ADD    TAX) 


3941   MT.  BRUNOAGE  AVE. 
SAN  OIEGO  CA.92-H1 
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THE  ORIGINA 


2  Meter  all  Fiberglass  Quad  Nqw  Available  for 

220  ■  440  m\i.  All  tested  for  tess  than  1 .3:1  SWR 
over  the  entire  legal  operating  range  including 
MARS  and  CAP.  Front  lo  back  ratio  in  excess  of 
24  db.  Forward  gam  exceeds  10  db.  Stacking 
hardware  and  f^arnesses  available.  Also  6  and  1 0 
element  2  nneter  models  for  the  absolute  ultirrate 
performance  in  DXing  and  packet  radio.  Also 
works  wonders  for  satellite  reception.  6  Element 
Quad  ONLY  $79.95  +  10.00  S&H.  Order  NOW 


Performance  Electronics 

P.O.  Box  310-  Conestee  SC  29636 

Call  24  Hours  A  Day  (803)  299-1072 


NEW! 

DJ-SeOT  Twrnband 

■  CTCSS  Enccde/Oecode  Built-in 

400-51 9  J9S  MHz 
•TX:  VHF-UHF  Amateur  Bands 

•  Feature  Packed 

eesttwinbancfvaluef 

*  Handles* 

DJ-120T»DJ  160T&^60T-DJ-200T 

*NEW*  OJ-560T  Twin  Band  *^^EW' 


1-800-666-0908 


ALINCO 


DR-11  or  fM  Mobile 

•  45  Wat!  -  Mini  Size 

•  CTCSS  Encwfe/Oecode  Buift-ln 

•  h^odifiable  for  Cap  ^  Mars 

•  Great  Vaiue/Packet  Favorite 

*  Mobiles" 

DR-1 1 0T  &  4iQT*0Ft-l  12T  {NEW} 

'DR-510T'DR-570T*DR^590T  (NEW) 


LOW  DISCOUNT  PRICES  -  FULL  LINE  OF  ACCESSORIES 


LENTINI  COMMUNICATIONS 

21  Garfietd  St,,  Newington,  CT  061 1 1 

New  equipment  pricing  and  orders  1-800-666-0908  Out  of  State. 

Tech  questions,  used  gear,  info  203-666-6227 


I 


We  carry  most  major  brands. 
Hours:  Mon-Fri.  10-6  Sat.  10-4 


S, 


HOilu'rCtfd  1 


WESHfPUPS 
C.O.D.s  WELCOME 
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SPY  ON  THE  EARTH 


See  on  your  computer  screen  what  6  or 
more  U,S,,  Russian  and  Japanese  satel- 
lites see.  Make  money  many  ways.  Makes 
a  terrific  science  project.  We  manufacture 
and  set!  all  the  equipment  yoy  need,  In 
business  since  1956. 

For  complete  details  dial  our  electronic 
bulletin  board  anytime.  300-2400  baud, 
l\4odem  configuration:  8  bits,  1  stop,  no 
parity:  (71 8)-740-391 1 .  Voice  8AM-1PM: 
(718)-468-27aO, 

Or  send  $10  for  fantastic  5  disk  program 
set  for  your  IBM-PC. 

Vanguard  Labs 

196-23  Jamaica  Ave..  Hollis  NY  1 1 423 


Two  Meter  Special 


Motorob  Mirars:  45  wall,  6  Fraq,  1 32- 1 50  MHz,  Dfaw^rUni^Or^lv,  S7D 
eacti ;  m\\\  sii  sccessores.  4  or  2  F  Scan  Accessory  Group;  SI 25  eKh . 

GE  Exec  IFt  t38- 1 55  M  Wi,  4D  watt,  Drawer  Uriit  Oniv.  S70  each;  wfth  2  F 
Scan  Accessories^  $1 25  each . 

GE  EnecIIj  42-50  iW  Hz,  50  watt.  Drawer  U  (Tit  Only,  $&5  each,  witti  accesr 
sory  group;  $l25e^ch. 

GECeotwyHil  ,2.  orBFreq,  35  watt.  133-155/145-174;  SSOeach. 

Standard  Ent-30Q  poriablfts:  1 39-144  WIHr  $39  each. 

CALL  Ofl  WHITE  FOH  CUTIHEMT  FLTEn. 

ALL&fl.t£S  'CASH-  on    CEFrTIFIED  FUMDS"  SHIPPED  BY  UPS. 

C.W.  WOLFE  COMMUHICATIOHS.  INC. 

113Centrai  Avenue 
Billings,  Montana  59102 

•  FAX  *  FAX  *  FAX  • 
(406)252-9617 

It  TELEPHONE  ^TELEPHONE  • 
(406) 252^9220 


CmCLE  20  ON  READER  SERVICE  CARD 


ATV  CONVERTERS   •  HF  LINEAR  AMPLIFIERS 


DlSCPVen  THE  WORLD  OF 
f  AST  SCAN     /Sk    _JELE VISION 

TO  CM 


Hf  AMPLIFIERS  pt  WQTQRQt*  BULIETJWB 

CiFitipiBt^i   P>rt»  Ljjf  Jiff  HF  AiTvJ^ifwtr*  DcBcrib«d 
in  \h*  MOTOROLA  fluTktSni. 


J3CM 


&MAT61JR  TELEVI5IQM  COMtfERTERS 

ATV 2   «0  ~  450  ". . ., .  ;.. J, . .  M4.*S  Kil 

A  TV  3   J^(|-4SD  {G«AS-FETV.. I  4g.gS  Kit 

ATV4  «2-g2t  (e;>AS-FET),..,.H..|  5g.g&  Kil 

UQIO  SQUfcLCH  CONTROL  for  ATV 

IJ^gSKil 


ANr»  JOSW  |l«1.70 
AN  763  14CIW  |  03  tS 

ARJ1]L;}04W  1403.00 


iBeS   140W  %  t$,AS. 
EB37A  JaDW  ll3g.2Q 
£0104  bOgW  I44AJ& 
AR30S  301^W  |3»3  JJ 


-+*!-t-i-=(-fc.' 


1  METER  VHF  AMf  LIFIEjlS 

3S  VV«tt  Medd  335 A ,....|  79.05.  Kit 

?S  W*lt  Mddel  *T5A inO.gS^  Kit 

AvkdIbfaJie  Uv  hit  9€  wind/tail*rf 


MEWir   IK  WATT  J-iP  MHi  Amplifwr 

POWER  SPLITTiRS  and  COMBINERS 

2-JOMHj 

600  W^tt       PEP  3- Port , .•  ««.aS 

1000  Witt  PEP  3-Peit  .. ...........I  TV. 95 

llOfr  Witt      P£P  4-^Pafl  .....;...............•  Ifi.tS 

too  WATT  lM-*lflMHi  PUSH-PULL  LINEAR 
_    i5B-FM-ATV  ' 


jL^.lJfldML 


HfSST— nt  (Hlt> *15».9S 

HEBC?  — PCS  IPC  BoBTdli %    IB.a) 

MEOeT-UMpniipll %       B.-Dfl 


tlNlVJEHSALOIGITAL  FREQUENCY  HEAQQU1 
TK-1  fWEred /It  Jied} \tl«.M 

HEAT  SINKMATERIAL 

Modd  tg  He«t  Sltik(a.5il2]tl.6) I  33-00 

CHS-«  tuppti  Spr«der|«Keg[l/4|  ,„,.•  lli.OO 

Wi  alio  ttKk  Hi/d-to— Find  pvtf 

CHIPCAPS-Kinwl/AtC 

METALCLAO  MICA  rAPS-Utt«4ca/5errK« 

RF  POWER  TRANSISTORS 

Mmi^CtfECUlT  MIXERS 

SflL-l  Jl-SOOMi] ..f  6.^0 

SBL-IJ^  itO-iOO^Wi} „t  T.aS 

ARCO  TRIMJ^FR  CAPAClTOftS 

VK3Da-3D.'4Q  RF  Chok. ,.  |   ].2« 


firoadikand  HF  Trimforniaff 


Add  %  3-50  Fdf  •hipping  ind  hMv^liftl^ 


For  il*t«lcd  tfiforirMtJon  ind  pricii,  till  or  writ*  for  our  fr»  utAlof. 


VISA 


ICommunication 
;oncepts  Inc. 

5 Of  Millft«n«  Drive  *  X«ni»,  Ohio  45:^95  *  \%1^)  42fr-i6DD 
FAX513-429-3B11 


CCI 


COMTELCO 


tNDUsrmES 
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Ta^fSSu^'  MAGNET 
"^  MOUNT 

Dual  Band  Mobile 

140mh2,  440inhz 
or 

Multi-WKIp  Mobile 

140  mhz,  220  mhz,  440  mhz 

150  Watt  Power  Rating 

Suppiied  with  12ft  of  RG58  Coax 

Choice  of  BNC  or  PL359  Connector 

1  -800-634-4622 

Ouaiity  products  Msd&  in  the  U.S.A. 

COMTELCO  INDUSTRIES  INC. 

501  Mitc^tieii  Rd.,  Glend&ie  Hts.,  JL&ai39 


«   f 


CWCALLSIGN  MONITOR 

Sounds  Alarm  when  it  Hears  Your  Call 

En|oy  silent  CW  moniloring        '  AutorratEcaiiy  tracJ<E  code  speed 
Byiit-m  audio  deiedor  *  Doss  m\  t^qim  perfect  code 

$39  complete  $29  kit  $17  PCB  only 
(includes  complete  technical  data) 


SF/AF  PROTOTYPE/MEADBOAROS 

(DC  mm  VHn 


•  4'xe' 

•  Lars  t?f  G  round  Trace 

•  ComfKjn^r^ls  may  thB  mounled  or*  foil  or 
dlel^rlcside 

•  Rqil-tlfined  f<3J  good  sold^r^biliiy 
%l.  95  each  or  send  SAS£  ior  \i\io  and 
layOiil  planning  guide 


GARDEI  ELECTRONICS 

P.O.  BOX  1751 

WEST  CHESTER,  PA  1 93S0 
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nal  memory.  Sensors  may  be  sampled  and 
displayed  in  a  range  of  lime  from  seconds  to 
monlhs.  This  versatiltty  is  qurte  impressive! 
The  documentation  goes  into  considerable 
detail  on  proper  syntax  and  procedures.  The 
KTU  may  be  configured  to  operate  with  a  vari- 
ety of  TNCs  and  is  compatible  with  virtualty  all 
packet  LAN  configurations.  The  KTU  may  be 
programmed  in  a  local  mode  directly  from  the 
terminal  connected  to  it,  or  from  over  the  air. 
Over-the-air  programming  requires  entry  of  a 
password  and  other  unique  security  con- 
straints. 

Using  the  KTU  to  obtain  weather  data  is 
quite  simple  after  reading  the  user  instruc- 
tions. These  instructions  are  fomiatted  to  al- 
tow  the  KTU  owner  to  simply  photocopy  both 
sides  of  one  page  in  the  KTU  system  manual 
and  pass  it  along  to  potential  users. 

On-Line  with  the  KTU 

The  TNC  used  for  this  review  was  the 
Kantronics  KPC-4.  By  issuing  a  connect  re- 
quest to  my  station  a  user  receives  the  normal 
"Connected  to"  response  followed  by  a 
"wxn:"  prompt.  At  this  point  the  KTU  may  be 
queried  for  weather  data,  or  programmed  by 
the  "Sysop."  By  simply  typing  a  "D"  for 
(D)ata,  the  KTU  will  display  the  last  reading  of 
wind  speed,  direction,  external  temperature, 
and  internal  KTU  PC  board  temperature  (see 
Figure  1).  If  the  optional  rain  gauge  sensor  is 
Installed .  this  data  will  also  be  presented.  By 
entering  the  correct  command,  USA  or  Metric 
unils  may  be  specified.  The  data  command 
may  be  modified  to  request  virtually  any  num- 


EVERY  ISSUE 
of  73 

on  microfiche! 

The  entire  run  of  73  from  October,  1 960 
through  last  year  is  available. 

You  can  have  access  to  the  treasures  of 
73  v/ithout  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  fiche  have  98 
pages  each  and  will  fit  in  a  card  file  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75»  and  a  desk  model  for 
$220.  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche ^  is 
available  as  an  entire  set,  Cno  partial  sets) 
for  $250  plus  $5  for  shipping  (USA). 
Annual  updates  available  for  $1 0. 

Your  full  satisfaction  is  guaranteed  or 
your  money  back.  Vtsa/MC  accepted. 

BUCKMASTER 
PUBLISHING 

''Whitehall' 
Route  3,  Box  56 

Mineral,  Virginia  231 1 7 

703-894-5777 
800-282-5628 
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berof  entries  from  those  stored  internally. 

An  example  of  the  data  command  syntajc  is: 
"Data  TF  3  WS  5  WD  2"— This  woukJ  display 
three  readings  of  external  temperature,  five 
readings  of  wind  speed,  and  two  readings  of 
wind  direction.  Entering  the  command  "PR," 
displays  how  the  data  is  being  stored.  An  ex- 
ample of  a  reply  to  a  "PR**  request  might  be; 

"PROGRAM  R10M  TP  TF  A1 5S  WD  WS 
7813Sampfes1  Day  08:00:00/' 

This  response  to  the  ''PR"  command  wou^d 
tell  the  user  that  the  internal  and  external  tem- 
peratures are  being  sampled  and  recorded 
once  every  10  minutes  and  the  wind  speed 
and  direction  are  being  averaged  and  record- 
ed  once  every  15  seconds.  The  second  line 
displays  the  capacity  of  the  KTU's  internal 
memory  buffers  in  this  data  configuration.  In 
this  case,  the  buffers  will  store  one  day  and 
eight  hours  of  data  before  the  earliest  informa- 
tion is  ovenwritten.  Knowing  this.  Ihe  user  can 
request  data  in  a  format  useful  to  (heir  applica- 
tion. It  the  outdoor  temperature  is  being  saved 
every  1 0  minutes,  the  user  may  not  want  every 
reading.  Entering  a  data  command  of  "Data 
TF  20  3"  would  display  every  third  reading  of 
temperature  for  20  readings  (or  20  readings  in 
half-hour  steps).  All  data  read  with  the  "Data" 
command  is  date  and  time  stamped  by  the 
KTU  (see  Figure  2). 

As  you  can  see,  by  judicious  use  of  pro- 
gramming, the  Sysop  can  save  data  over  long 
periods  of  time  by  keeping  the  sampling  rate 
low.  This  would  be  efficient  for  day-lo-day 
weather  data  collection.  However,  during 
unique  weather  phenomenon,  the  sampling 
rate  may  be  increased  on  all  sensors  to  allow 
instantaneous  response  to  changing  temper- 
atures, wind  speed,  direction,  and  rainfall 
This  would  be  excellent  for  recording  the  pas- 
sage of  storm  fronts  and  the  like.  With  this 
simple,  yet  versatile  data  gathering  language, 
the  user  may  request  data  from  any  sensor  as 
little  or  as  often  as  desired. 

Other  Capabilities 

The  KTU  will  support  up  to  seven  sensors 
attached  to  the  rear  panel  mputs.  Each  of 
these  sensors  accepts  a  0-5  VDC  input. 
These  inputs  are  those  that  are  presently  be- 
ing accessed  by  the  Weaihemode  EPROM. 
Depending  on  how  the  KTU  is  configured  (with 
internal  jumpers),  certarn  rear  panel  connec- 
tions may  also  be  programmed  to  output  digit- 
al levels  (0  and  5  VDC).  These  conneclions 
may  also  be  commanded  to  generate  pulses 
with  the  frequency  being  determined  by  the 
user  via  the  "F0"  or  'T1"  command.  Thts 
capability  would  be  excellent  for  controlling 
remote  devices.  All  this  is  explamed  in  the 
KTU  system  manual.  This  sophisticated  data 
acquisition  mode  may  not  be  used  in  conjurrc- 
tion  with  the  Weathemode,  since  the  weather 
sensors  use  all  rear  panel  inputs. 

Observations 

The  KTU  did  absolutely  everything  that  it 
was  advertised  to  do  J  was  impressed  with  the 
ease  of  assembly  of  the  weather  instruments 
and  their  quality.  The  anemometer  tracks 
what  my  existing  Heathkit  unit  displays  to 
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Ftgure  t.  Response  to  the  data  rBtrieve  com- 
mand. "D".  Current  readings  for  afl  attached 
sensors  are  disf^ayed.  TPC8  =  PC  board  tem- 
peraturSt  TF  =  external  tempefBture  (deg.  FJ, 
WS  =  wind  speed,  and  WD  =  wind  direction. 
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Ffgure  2.  tssuing  a  '*TF2Q ' '  command  displays 
ttie  iast  twenty  eKternai temperature  readings. 

within  about  five  percent.  The  wind  direction 
indiDatof  provides  resolution  down  to  single 
degree  units  and  displays  this  data  in  both 
heading  and  compass  rose  notation  (e.g.:  N, 
NE,  ENE,  etc.).  The  external  temperature  sen- 
sor comes  with  about  50  feel  of  connecting 
cable,  as  does  the  anemometer.  It  is  also  pos- 
sible to  add  additional  cable  without  affecting 
the  calibration  of  the  unit, 

The  KTU  itself  is  small  and  has  minimal 
power  requirements.  I  thought  that  since  the 
internal  lemperatLire  sensor  was  located  in* 
side  the  KTU  it  would  indicate  considerably 
higher  temperatures  than  ambient  due  to 
component  heating.  This  is  not  the  case,  due 
to  the  low  current  requirement  of  the  KTU.  The 
internal  temperatufe  displayed  by  the  KTU  is 
within  a  degree  or  two  of  the  actual  airtemper- 
ature, 

Rnally,  H  took  me  no  more  then  one  hour  to 
gel  everything  fully  operational  (and  that's 
from  the  time  I  opened  the  two  boxes  that  the 
units  were  shipped  in).  The  Kantronics 
firmware  in  the  KTU  operated  flawlessly.  The 
flexibility  in  the  way  weather  data  may  be  cap- 
tured and  presented  should  meet  the  require- 
ments of  the  most  demanding  amateur  and 
professional  meteorologists.  The  only  room 
for  improvement  1  could  suggest  is  that  memo- 
ry slots  be  made  available  for  high  and  low 
temperatures  and  peak  wind  speeds.  This 
data  may  be  derived  from  the  stored  weather 
data,  however. 

With  the  development  of  additional 
EPROMS*  telemetry  and  data  acquisition 
from  a  wide  variety  of  applications  will  be  pos- 
sible. Kantronics  has  effectively  entered  a 
new  era  in  packet  technology  with  this  innova- 
tive product! 
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EALER  DIRECTORY 


DELAWARE 


New  Castle 
Factory  euthodzed  dealer!  Yaesu,  ICOM, 
Kenwood,  Ten-Tec,  AEA,  Kantronics.  DH- 
Sl  Mfg.,  Ameritfon,  Cushcraft^  HyGaifij 
Heaih  Amateur  Radio,  Heil  Sound.  DELA- 
WARE AMATEUR  SUPPLY,  71  Meadow 
f^oad,  New  Cattle  DE  1t720.  (302}  328- 
7728. 


IDAHO 


Preston 
Ross  WB7BYZ  has  the  largest  stock  of 
amateur  gear  in  the  intermountain  West 
and  the  best  prices.  Over  9,000  ham  relat- 
ed gear  in  stock.  Call  us  fof  "aiJ"  your  ham 
needs  today  ROSS  DISTRIBUTING  CO,, 
73  S.  State,  Preston  JD  03263.  (208) 
852-0830. 


NEW  JERSEY 


Park  Ridge 
North  Jersey's  oldest  and  finest  Short- 
wave and  Ham  Radio  Dealer  1W  mites 
from  Garden  State  Parkway.  Authorized 
Dealers  for  AEA,  Kenwood,  Japan  Radio 
Company,  ICOM,  Yaesu,  etc.  Ham  Sales, 
Lee  WK2T.  GILFER  SHORTWAVE,  52 
Parte  Ave.,  Park  Ridge  NJ  07eS6.  (201) 
3^1-7887. 


NEW  YORK 


Manhattan 
Manhattan's  iargest  and  oniy  ham 
and  business  Radio  Store.  Featuring 
MOTOROLA,   ICOM,   KENWOOD. 


YAESU,  AEA,  SONY,  PANASONIC,  MFJ, 
GBC  CLOSED  CIRCUIT  TV  CAMERAS 
AND  MONITORS,  BIRD  WATTMETERS, 
OPTO  ELECTRONICS  FREQUENCY 
COUNTERS.  AOR  SCANNERS, 
TEN-TEC,  ETC.  Full  stock  of  radios  and 
accessories.  Repair  lab  on  premises. 
Open  7  days,  M-F.  9-6  p.m.;  Sat.  & 
Sun.,  10-5  p.m.  We  ship  Worldwide.  For 
Specific  inform  atiori  calf  or  write: 
BARRY  ELECTRONICS.  512  Broadway, 
New  York  NY  f0012.  (212)  925-7000. 
FAX  (212)  925-7001. 


OHIO 


Columbus 
Central  Ohio's  tuli-line  authorized  dealer 
for  Kenwood,  ICOM,  Yaesu,  Alinco,  Info- 
Tech,  Japan  Radio,  AEA,  Gushcrafl,  Hus- 
tler, and  Butternut  New  and  used  equip- 
ment on  display  and  operational  in  our 
4000 sq.  ft.  store.  Large  SWL  department, 
too.  UNIVERSAL  RADIO,  12a0  Aida 
Drive,  Reynolds  burg  (Columbus)  OH 
4308a.  (61 4J  866-4267. 


PENNSYLVANIA 


Trevo&e 
Authorized  factory  sales  and  service, 
KENWOOD,  ICOM,  YAESU.  featuring 
AMERITRON,  B&W,  MFJ,  HYQAIN.KLM, 
CUSHCRAFT,  HUSTLER.  KANTRON- 
ICS,  AEA,  VIBROPLEX,  HEiL,  CALL- 
BOOK,  ARRL  Pubfications^  and  much 
more.  HAMTRONICS,  INC.,  4033 
Brownsville  fload,  Trcvosc  PA  19047. 
(21 S)  3S7-1400.  FAX  (215)  355-8950, 
Sales  Order  1-800-426-2 820,  Circle 
Reader  Service  298  for  more  information. 


DEjill  ERS:  Your  (^'^rripany  t;am«  and  me^aage  tm  co^italn  up  \<i  Ed  worcFs  for  as  Nttie  as  S4?CI  y^ariy  (pfepakf) ,  or  %7^  0  for 
flix  manW^  (pfepsid).  hci  itientlcin  of  ma^l^crd^r  busifi«jts  ^leaae.  Directory  l«i[l  and  payment  must  reach  us  &0  days  in 
advirce  of  publlcaftion,  For  er^mpie',  advnlising  lof  IHc  April  '9t  isaui^  must  be  tn  our  hEndE  by  Februafy  MA.  Mail  to  Z? 
Amateur  ^adic  tfxfsf.  Sox  J"^,  Fof6s1  R{>ad,  Ham:ock  NH  D344a. 


AMATEUR  TELEVISION 


SMILEl  YOU'RE  ON  TV 

(§)         ^  Only 

Designed  and 
built  in  the  USA 

Value  +  Quality 
from  over  25years 
in  ATV.,.W60RG 

With  our  all  in  one  box  TC70'1  70cm  ATV  Trans- 
ceiver you  can  easily  transmit  and  receive  live  action 
color  and  sound  video  just  like  broadcast  TV.  Use 
any  home  TV  camera  or  VCR  by  plugging  the  com- 
posite video  and  audio  into  the  front  VHS  10  pin  or 
rear  phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc 
and  TV  set  and  you  are  on  the  air.. Jt's  that  easy! 

TC70-1  has  >1  watt  p.e.p.  with  one  xtal  on  439.25,  434.0 
or426.25  MHz,  runs  on  1 2-1 4  Vdc  @  .5A.  and  hot  GaAsf  et 
downconverter  tunes  whole  420-450  MHz  band  down  to 
ch3.  Shielded  cabinet  only  7x7x2.5".  Transmitters  sold 
only  to  licensed  amateurs,  for  legal  purposes,  verified  in  the 
latest  Callbook  or  with  copy  of  license  sent  with  order. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transceivers,  linear 
amps,  and  antennas  for  the  70,  33,  &  23cm  bands. 


(818)  447-4565  m-f  eam-5:30pm  psi, 

P.C.  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91006 


Visa,  MC.  COD 

Tom(W60RG) 
Marvann  fWBSYSS) 


JLLKTIN 


CALL  US 
NOW! 


Your  Ham  Dollar  Goe  s 

Further  At 
call  or  write  for  special  quote 


When  it  comes  to 

FAST  DELIVERY   HONEST  DEALfNG  and 

PROMPT/DEPEHDASLE  SE-H-V-I-C-E  bacK-up 


We  don"l  luSt  advertise  it  —  WE  GIVE  IT' 


INC. 


AMATEUR  CENTER 


W^'if  ^lec^ 


In  1937,  Stan  Burghardt  (W0IT},  because  of  his  intense  interest  fn 
amateur  radio,  began  selling  and  servicing  amateur  radio  equipment 
in  conjunction  with  his  radio  parts  business,  We  stand  proud  of  this 
long-lasting  tradition  of  Honest  Dealing,  Quality  Products  and 
DependabtB    S-E'R-V-i-C-E'*! 

Above  aii,  we  fully  intend  to  carry  on  this  proud  tradftion  with  even 
more  new  product  lines  plus  the  same  '*fair"  treatment  youVe  come 
to  rely  on.  Our  reconditioned  equipment  is  of  the  finest  quality  with  30, 
SO  and  even  90-day  parts  and  labor  warranties  on  selected  pieces. 
And  always  remember: 

—  WE  SERVICE  WHAT  WE  SELL  — 


AEA 

B&  W 

Daiwa 

Palomar 

Alinco 

Belden 

Hustler 

Radio  Callbook 

Ameritron 

Bencher 

Kantronlcs 

Ritron 

Amphenol 

Bird 

Kenwood 

Rohn 

Amp]  re 

Butternut 

Larsen 

Telex/Hygain 

Antenna 

Centurion 

MFJ 

Ten-Tec 

Specialists 

CES 

Mirage/KLM 

Unadllle/Reyco 

Astron 

Cushcraft 

Mosley 

Yaesu 

§/(f»\ 


SELECTION 


S^RVI-Cf 


SATISFACTION! 


AMERICA'S  MOST  REUABLE  AMAHUR  RADIO  DEALER" 

SELL-TRADE 

New  &  Reconditioned 

Ham  Equipment 

Call  or  W'riifc'  Us  Today  Fora  Quoiel 
You  It  Find  Us  to  be  Courieou^,  Knowledgeable 

and  Hon t' St 

PHONE  (605)  886-7314 
FAX  (605)  886-3444 


STORE  HOURS: 

fi  CJH.  (CSIJ 
MPHDAf  itiru  fRIDAT 

rr«iii  SO  p.«.  ^csT^ 

qilHEO 
SUMDAtSytlDUDATS 


§AMi  AND 

TElEPHONi 

OKDER$ 

,  ,  ,  f  h»TV*  our 
bufitvfriiM 


V/S4- 


Write  today  for  our  lotesi  Buttetin/Used  Equipment  List. 


182  N.  Maple 

P.O.  Box  73 

Watertown,  SD  57201 


Get  the  most  of  HF  Mobifing 

Yaesu  FT-747GX 
SPECIAL  OFFER! 

CALL  TODAY 
FOR  SPECIAL  QUOTE 
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Hope  for 
Monolingual  Hams 


If  you  really  want  to  communicated 


f 


by  David  Cowhig  WAILBP 


Mi>si  hams  on  or  orbiting  rhis  planet  do 
not  speak  English  as  iheir  first  lan- 
guage. The  Radio  Amateur  *s  Conversation 
Guide,  written  by  Jukka  OHIBR  and  Miika 
OH2BAD  Hcikinheimo,  with  the  help  of  ham 
native  speakers,  leaches  monolingual  hams 
how  to  get  their  tongues  into  acceptable  shape 
for  foreign  cars.  The  second  edition,  pub- 
lished in  1985,  includes  English,  German, 
French.  Italian.  Spanish.  Pormgucse.  Rus- 
sian (in  Cyrillic  and  phonetic  script),  and 
Japai^se  (romanized).  Hour-long  cassette 
tapes  made  by  ham  native  speakers  cover 
these  languages,  plus  Swedish  and  Finnish. 

Supplements  to  the  Guide  introduce  you  to 
Finnish,  Danish,  Dutch  and  Serbo-Croatian, 
Phonetic  guides  and  number  lists  are  fol- 
lowed by  50  pages  of  phrases  in  each  of  the 
eight  languages  of  the  Guide.  In  the  30-page 
multilingual  glossary  at  the  back  of  the  book, 
you  can  look  up  the  equivalent  of  English 
words  commonly  used  by  hams  in  seven  oth- 
er languages* 

The  phrases  give  you  all  you  need  to  con- 
duct a  very  basic  QSO  (contact),  describe 
your  equipment,  complain  about  the  other 
guy*s  splatter,  inquire  into  the  other  opera- 
tor's marital  status  (an  important  question  for 
international  radio  romances),  and  ask  for  a 
QSL  card.  Next  lime  a  Japanese  station 
QRMs  (interferes  with)  your  long  rag -chew 
on  160  meters,  you  can  tell  her  *'Shuhatsu-o 
tsukattcimasul*'  If  the  offending  OM  (male 
ham)  is  in  Moscow,  you  might  say,  "Castata 
^anjalat"  If  you  want  to  ask  a  Russian  to  give 
you  a  call  next  time  he  hears  you^  why,  just 
say,  "Kagdd  byi  vyi  ni  usl]^isaii  minjd  pazal- 
sta.  vizavftje  minja"  (and  don't  forget  the 
accent  marks). 

Some  You  Have  to  Hear 

Language  tapes  are  necessary  for  those  lan- 
guages which  English-speaking  people  find 
hard  to  pronounce.  Japanese  pronunciation  is 
fairly  easy  and  regular.  You  could  probably 
make  yourself  understood  in  Japanese  with- 
out the  tape  if  the  authors  would  explain  the 
phonetic  systems  they  use.  Romanization  is 
used  for  Japanese  and  Russian,  but  the  con* 
vent  ion  al  spelling  of  languages  written  in  the 
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roman  alphabet  is  given.  Just  a  list  of  the  kana 
syllabary  used  to  write  Japanese  would  help 
readers  pick  out  the  pronunciation  much 
more  easily.  The  standard  romanization  of 
Japanese  used  in  the  Guide  can  mislead.  For 
example  *Tive  years,'*  gonenkan^  is  pro- 
nounced *'go-nen-kan/*  not  *'gon-en-kan/* 
A  one-hour  tape  of  any  language  in  the 
Guide  costs  S9,95  plus  shipping.  Text  sup- 
plements cost  SI. 75  per  language.  You  can 
order  The  Radio  Amateur's  Conversation 
Guide,  by  Jukka  and  Miika  Heikinheimo, 
from  CQ  Communications.  Main  St.. 
Greenville,  NH  03048.  TeL  (800)  457-7373, 
The  price  is  $9.95  plus  $3.75  postage- 

Spanish  and  Russian 

**Hola  CQ/^  by  ^'Doc^'  Schwartzbard 
AF2Y,  gives  you  all  the  sentence  patterns  and 
vocabulary  you  need  to  carry  out  a  basic  QSO 
in  Spanish,  Many  hams  who  took  high  school 
Spanish  will  find  thai  the  sentence  patterns 
come  back.  Their  new  ham  vocabulary  also 
makes  them  want  to  learn  more  Spanish  by 
radio. 

The  ARRL*s  '*Hota  CQ**  consists  of  fine 
Spanish  lessons  for  hams.  A  90-minute 
cassette  tape  accompanying  the  text  teaches 
the  basics  of  Spanish  pronunciation  as  well 
as  the  pronounciation  of  each  phrase  in  the 
text.  AF2Y  reminds  us  of  the  many  words 
Spanish  shares  with  English  and  other  ro- 
mance languages,  and  how  recognizing  these 
words  will  speed  our  progress.  You  can  get 
'^Hola  CQ'  from  the  ARRL,  225  Main  St., 
Newington  CT  06 1 1 1 .  It  costs  $7  plus 
postage. 

Once  you  have  mastered  some  phrases  in 
your  chosen  language,  you  might  try  to  find  a 
night  course  at  a  local  high  school  or  junior 
college.  You  could  also  pick  up  a  first-year 
college  texthmik  on  the  language  to  get  a 
systematic  introduction  to  vocabulary  and 
grammar.  With  your  access  to  on-the-air  tu- 
toring, you  may  become  an  outstanding  ham 
linguist. 

Russian  and  Japanese  in  Particular 

Other  language  lessons  for  hams  are  avail- 
able. Len  Traubman,  with  the  help  of  some 


Russian  hams^  wrote  "Russian  Phnses  for 
Amateur  Radio,"  a  20-page  booklet.  The 
accontpanying  audio  cassette  tape  is  for  En- 
glish-speaking hams  who  want  to  communi- 
cate in  Russian.  The  booklet  contains  English 
words  and  phrases  for  ham  contacts*  with 
Russian  translation  and  tramiliteration  for 
each  phrase.  You  can  get  the  booklet  for  $5 
(S7  overseas)  and  the  audio  cassette  for  $6 
(S8  overseas)  from  Len  Traubman  W6HJK, 
1448  Cedarwood  Drive,  San  Mateo  CA 
94403. 

You  can  also  download  "Japanese  for 
Hams,"  a  12-page  guide  I  have  written  on 
making  simple  QSOs  in  Japanese,  free  from 
the  7J  landline  BBS  (603)  525-4438;  or  from 
JAHAM  in  the  files  section  of  the  N4QQ 
packet  BBS.  Call  K3AF-7  in  Washington, 
DC  on  28.195  MHz  1200  baud,  connect  to 
K3AF-3,andthentoN4QQ. 

Goh  Kawai  7LIFQE/N6UOK,  a  linguis- 
tics scholar  at  Stanford  University ^  is  work- 
ing on  a  text  of  Japanese  lessons  for  hams. 
You  can  contact  him  at  CompuServe 
76056,1726.  If  you  get  more  serious  about 
learning  Japanese,  you  can  order  Japanese 
for  Beginners  and  Japanese  for  Today,  edited 
by  Yastio  Yasuda.  and  published  by  Gakken, 
from  Kinoktiniya,  10  West  49th  St.,  New 
York  NY  or  from  some  other  hiHikstore. 
Tapes  accompany  the  text. 

After  you  have  worked  on  Japanese  for 
awhile,  you  will  find  leading  anicles  in  CQ 
Ham  Radio,  the  wonderful  tele  phone- book- 
size  (!!!)  ham  magazine  from  Japan,  a  great 
incentive  to  improve  your  Japanese,  You  can 
order  CQ  Ham  Radio  through  Nihon  IPS, 
lidabashi  3*11-6,  Chiyoda-ku.  Tokyo  102 
JAPAN  for  about  SI 20  per  year.  You  may 
be  able  to  order  single  copies  of  it,  or  of  its 
more  technical  cousin  HamJournaL 

As  the  karatkavalnaviks  (hams)  say  back 
in  the  U.S.S.R.,  '*Zelaju  vam  udaci  i 
mnt%a  di-eks' ' :  I  wish  you  good  luck  and  lots 
ofDX 


David  Cowhig  has  trans taied  articles  in 
Japanese  for  us  and  mitten  articles  on  ham 
radio  in  Japan. 


The  HF5B  "Butterfly"™ 

A  Compact  2  Element  Beam 

for  20-1 542-10  Meters 

Operate  As  A  Pipole  onl7  Meters 


Butternut 
Verticals 


Butternut's  HF 
verticals  use 
higbest-Q  tuning 
circuits  (no!  lossy 
traps!)  to  otitpedorm 
all  multiband  designs 
of  comparabJe  size? 


Model  HF6V 

•80.  40,  30,  ?0  15  and  ^0  meters 
auiornaTic  tjandswiicMng. 
•Add'Qn  k((  Im  17  and  13   meters 
availabf&  now 
'36  f(   taJJ 


•  Unique  design  reduces  siz* 
but  not  performance. 

•  No  tossy  traps;  full 
element  radiates  on 
all  bands. 

•  Turns  with  TV 
rotor 

•  19  lbs. 


Model  HF2V 

•Designed  fof  me  low-band  DXer 

•  Automatic  bandswilching  on  80  a  ad 
40  meters 

•Add-on  unJis  for  tfiO  and  30  or  ^0 
m&l^rs 

•32  fees  (all  -  may  be  top  loaded  for 


For    more    intomiation    see    your 
dealer  or  writ?  fgr  a  free  brochure 

BUTTERNUT  ELECTRONICS  CO, 


405  East  Market,  Lockhart,  TX  78644 


i^^d:;^^. 


PacComm 


Advanced  Technology 
Enduring  Value 


NEW!    The  PacComm  PSK-1T 


i   MicroSat  Packet  Gom  muni  cation  is  new  easier  than  ever  using 
the  PacComm  PSK-1  with  built  in  TINY-2  TNG! 

I  Only  two  cables  to  connect  —  computer  and  radio 

—  Revised  radio  interface  simplifies  cable  assembly 

-  Premade  radio  cable  optionally  available 
I   Modes  of  Operation: 

^  1200  bps  Manchester  AFSK/PSK  for  satellite  access 

—  400  bps  telemetry  frorn  Oscar  10  and  !3 

-  1200  bps  PSK  for  terrestrial  use  (10  n^etcr  DX,  etc.) 

—  1200  bps  AFSK  for  conventional  packet 
I    Features: 

-  Automatic  Gain  Control  and  Doppler  Shift  Correction 

—  All  modes  selected  by  push  buttons  or  computer  conimands 

-  Open  Squeich  DCD  feature  on  conventional  AFSK 
-PacComm's  popular  personal  Message  System  included 

I   Easily  connects  to  PacComm  EM-NB96  9600bps  modem  for  Uo-14 
I   Existing  PSK-1  modems  can  be  factory  upgraded  to  PSK-IT 
ft   30  day  return  privelege^  one  year  factory  warranty 

ft  Ask  your  Dealer  or  contact  PacComm  for  our  latest  catalog  featuring  the 
PSK-1,  PSK-IT,  and  many  new  9600  bps  (and  up)  products. 

PacComm  Packet  Radio  Systems,  Inc. 

3652  W,  Cypress  St.  Tampa,  FL  33607-4916 
(813)  874-2980  Orders:  (800)  223-3511  Fax:  (813)  872-8696 
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Number  13  oft  your  Feedback  card 


Mike  Bryce  WB&VGE 
2225  Msyno¥,r&r  NW 
Massiftorr  OH  4464S 

The  Pulse  Charger 

The  US9  of  batteries  in  portable  QRP 
ope  ratio  n  captivates  the  attention  of  a 
lot  ot  people  In  the  August  1989 
columrr.  I  discu&sed  a  small  pulse 
charger  for  GeH/Cell"*  batteries.  This 
project  produced  huge  plies  of  mail. 
The  original  drcuit  has  been  changed 
sNglitly,  to  improve  switcl>ir>g.  and  a  PC 
board  t$  r^ow  available  to  speed  con^ 
striartiofi. 

p^tftiaps  a  quick  review  of  the  ctfcuit 
is  {h  order.  The  G  ell /Cell  battery  is 
charged  using  high  current  pulses, 
rather  than  a  constani  current.  High 
current  pulses  won't  heat  up  the  bat- 
tery,  which  reduces  the  chance  of 
damage. 

Operation  is  simple-  A  555  timer  op- 
erating as  an  aslable  oscillator  pro- 
vides  ad|ustable  pulses  to  an  IG 
voltage  regulator.  The  duty  cycle  of  the 
oscillator  tnay  be  varied  by  Iha  froi^t 
panel  50k  pot.  This  control  adjusts  the 
current  to  the  battery  by  varying  the 
pulse  mdth  from  the  555  osollator.  The 
output  of  the  555  is  coypled  to  the  base 
of  the  2H9999  transisior  via  a  1N914 
diode.  This  diode  protects  the  555  just 
in  <:^se  the  LM317  goes  out  to  lunch 
and  takes  the  2N2222  with  it  for  com- 
pany. 

When  the  output  of  the  655  timer 
goes  high,  the  transistor  is  turned  on. 
This  shorts  out  the  ADJ  line  of  the 
LIV131 7,  shutting  it  off,  Thus,  no  current 
wiil  go  to  the  battery.  When  the  555 
timerisoff,  so  is  the  transistor,  ailowing 
the  LM317  to  operate  at  the  voltage 
selected  by  one  of  the  5k  trimmers.  In  a 
nutshell,  when  the  555  is  on,  the 
LM317isoff. 

The  5k  trimmers  set  the  state^f- 
charge  for  the  batieiy.  For  cycle  use.  a 


Low  Power  Operation 


Gell/Cell  battery  should  have  a  full 
state-of^harge  voltage  of  14.4  volts. 
For  standby  use,  select  14.0  as  a  full 
state-ofH^harge  voltage.  I  also  have  a 
handful  of  6  volt  gelled  batteries  I  use 
now  and  then.  So,  the  second  voltage  I 
selected  is  7.2  volts. 

NiCds 

A  note  about  NiCds  t}efore  we  get 
loo  fat  into  this  projecl.  When  this 
charger  first  came  out.  many  of  you 
asked  aboui  charging  tip  NT  batteries, 
Weitt  you  can — it  yoy  understand 
some  of  the  limits  of  both  the  charger 
and  the  NiCds.  Firs;!  and  foremost.  hfT 
batteries  are  all  ditferent.  Batteries  that 
came  with  the  HT  and  those  you  have 
replaced  from  a  third-patty  vendor  may 
be  different.  In  most  cases  Ihey  are 
different. 

I  know  ot  one  particular  battery  pack 
that  does  some  magic  when  dropped 
into  the  manufacturer's  quick  charger. 
The  battery  pack  is  normally  12  volts, 
but  a  small  relay  inside  the  battery 
pack  switches  the  batteries  to  a  6  volt 
configuration  to  allow  high  speed 
charging.  To  keep  things  from  blowing 
up,  a  heat  sensor  glued  lo  one  of  the 
cell's  case  will  open  up,  slopping  the 
charge  current  unlit  the  cell  has  cooled 
down.  Some  third-party  battery  re-f>|- 
lers  don't  inctude  this  sensor  Kow 
many  of  ys<  in  repairing  an  HT  battery 
pack,  have  removed  the  sensor? 

If  you  use  the  pulse  charger  to 
charge  up  the  NiCds  for  yoyr  HT,  limit 
the  current  to  whatever  value  Is  listed 
on  the  battery's  charge  table.  After  you 
get  the  feel  of  things,  you  can  increase 
the  current. 

Construction  is  very  easy,  thanks  to 
the  circuil  t>oard  supplied  by  Far  Cir- 
cuits. Not  knowing  what  everyone  has 
in  the  junk  box,  I  laid  the  PC  board  oat 
to  use  several  different  styles  of  the 
IJ^317  and  dkJde  bridge.  Use  whatev- 


Piioio  A.  The  pulse  chargBr—upgradsd  to  handle  iarger  bstteri&s. 


er  version  of  LM317  you  have,  either  in 
the  TO-220  case  or  the  TO'3  case 
style:  BUT  NOT  BOTH  AT  THE  SAME 
TIME.  The  same  goes  for  the  diode 
bridge.  You  can  use  either  four  indlvid- 
uaJ  dkxles  or  a  bridge  rectifier  pack 
from  Radio  Shack  (R$  276-1 146>,  but 
not  both.  I  prefer  ihe  Radio  ShacK  part 
myself;  it's  easier  to  install  on  th# 
board. 

The  filter  capacitor  is  aJso  mounted 
on  the  PC  board  this  time.  A  2200  nF 
capacitor  is  used.  This  value  is  not  es- 
pecially essential;  you  can  use  as  low  a 
vaiue  as  1000  pF  and  as  high  a  vaiue 
as  IO1OOO  liF  The  filter  smooihs  out 
the  DC  from  the  bridge  so  the  555  timer 


sees  3  nice  smooth  Vcc-  The  7BL12 
provides  a  regulated  -v  12  for  the  555 
timer.  Don't  forget  to  use  the  bypass 
capacitors  on  the  76112. 

Keeping  K  Cool 

The  LM317  can  get  kinda  hot.  In  my 
prototype,  it  got  too  hoi.  (How  hot  d^d  it 
get.  Mike?)  It  got  so  tK>t  the  btack  heat 
sink  turned  silver!  It  was  my  fault.  I  was 
charging  up  24  amp^hour  batteries. 
This  was  way  too  much  current  for  the 
one  amp  LM317  to  pass.  I  was  really 
surprised  that  it  didn't  fry  the  LM317I 
One  way  of  generating  too  much  heat 
is  over-sizing  Ihe  Iransfonner.  For  12 
volt  charging,  use  only  an  13  volt  trans- 


Parts  List  for  the  Pulse  Charger 

Pan 

Descnption 

U1 

78L12  vo^iage  regulator 

U2 

555  timer  IC 

m 

LM31 7K  (or  L^3i  7T)  adiustable  regulator 

01 

2N2222NPN  transistor 

D1-D4 

1 N4001  {or  bridge  rectifier  HSU  276-1 146} 

D7 

1N4001 

D5.D6 

1N914diode 

CI 

2200  tiF,  35  V  electrolytic,  axial 

C2,C3 

2.2  uF,  35V  tantalum 

C4.C7 

4.7  mF,  35V  tantalum 

C5,C6 

0.1  ^F  ceramic 

FI1.R3,FI4 

2.2k,  V4W  resistor 

R2 

50k  potentiometer 

R5 

220  ohm ,  V4W  resistor 

R6.R7 

51c  potentiometer 
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Figure  1 .  Schematic  for  the  puise  charger. 
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Photo  8.  Pmiotype  PC  tOBrd  used  in  charger.  Note 
the  extra  resistor  soldered  to  the  capacitor.  Now  the 
resistor  is  on  the  board.  Just  under  the  larger  capaci- 
tor, the  iM3  f  7  is  bolted  to  the  metai  chassis. 


Figure  2.  PC  board  foil  pattern. 
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Figures.  Parts pfacemenL 


former,  no  more.  If  you  regularly  charge  HT  batteries 
or  6  voJt  gells,  a  1 2  volt  transformer  will  do  just  fine. 

If  you  want  to  charge  farger  batteries,  use  the 
LM350K  Th  is  device  i  s  good  f o  r  3  a  m  ps  of  c  u  rr e  nt .  I  n 
any  case,  to  keep  your  charger  from  becoming  your 
own  personal  Three  Mile  Island,  you  have  to  heat- 
sink  the  LM317.  if  you  use  the  TO-220  case,  you 
have  an  easy  option.  Just  use  the  metal  chassis  as  a 
heat  sink.  Vou  have  to  insulate  the  case  from  the 
chassis^  as  it  is  hot.  Radm  Shack  sells  a  mounting  kit 
for  the  TO-220  for  a  buck. 

If  you  go  this  route,  use  IM-inch  spacers  for  the 
board,  and  solder  the  leads  of  the  LM31 7from  the  foil 
side  of  the  board.  Send  the  LM317  back  down  so  it 
wfll  lay  fiat  against  the  chassis.  Spread  some  heat- 
sink  compound  on  both  the  LM31 7  and  the  chassis  to 
improve  heat  transfer.  Don't  forget  to  in  so  late  the 
LM317  from  the  chassis.  Pre-fit  everything  before 
you  drill  holes  into  the  chassis. 

Another  option  is  to  use  the  TO-3  case,  LM317. 
The  PC  board  is  brg  enough  to  hold  it  and  a  heat  sink. 
Because  there  are  many  different  styles  of  heat  sinks 
on  the  market,  it's  a  good  idea  to  make  a  dry  run  to  be 
sure  everything  fits  before  soldering, 

Easy  Set"Up 

Remove  the  555  timer  and  lay  it  aside.  Apply 
power  to  the  circuit.  Check  for  +12  volts  at  pins  8 
and  4  of  the  555.  Select  one  of  the  trimmers,  Set  it 
for  14.4  volts.  Set  the  other  for  7.2  volts.  Again,  you 
can  set  these  for  whatever  value  you  want  or  need. 
If  you  use  the  blocking  diode,  set  the  voltage  on 
the  battery  side  of  the  diode.  This  blocking  diode  fs 


not  on  the  PC  board.  You  really  don't  need  it,  but  if 
you're  like  me  and  forget  to  disconnect  the  battery 
and  to  power  down  the  charger,  the  battery  will  dis- 
charge into  the  charger.  The  diode  prevents  this 
from  happening. 

In  the  prototype, !  used  a  0-500  mA  meter.  I  found 
this  to  be  too  small  for  the  batteries  I  was  charging. 
Use  a  0-1  amp  meter  if  you  plan  on  charging  4,5 
amp/hour  or  iarger  batteries. 

Power  down  the  charge  and  let  the  caps  dis- 
charge. Replace  the  555  timer  With  a  battery  con- 
nected to  the  output,  power  up  the  charger.  With  the 
duty  cycle  control ^  set  the  current  for  proper  charg- 
ing. Remember,  the  meter  will  average  out  the  read- 
ing from  the  pulses  going  to  the  battery.  That's  about 
all  there  Is  to  do.  When  the  battery  becomes  fully 
charged,  the  current  will  drop  to  a  very  low  reading, 
How  much  current  is  flowing  when  the  battery  is  fully 
Charged  depends  on  the  type  of  battery,  battery  size, 
and  of  course,  the  battery  temperature.  Don't  use  the 
Charger  to  operate  any  of  your  gear! ! 

Kit  Available 

To  make  it  easier  to  get  this  project  going,  I  can 
suppfy  a  complete  kit  of  parts  for  the  charger.  The  kit 
will  contain  all  of  the  PC  board  components.  There 
won't  be  too  many  of  these  kitted  up,  so  don 't  wait  too 
long.  Cost  of  the  PC  board  and  parts  is  $29.96.  plus 
$2.50  for  postage. 

That  should  take  care  of  all  your  portable  bat- 
teries. No  reason  to  not  pick  up  the  HW-9  and  head 
for  the  woods.  Ah  yes,  QRP;  better  living  with 
less. 
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Number  14  Ofi  your  Feedback  card 


4MS  WITH  CLASS 


Camte  Perry  WB2MGP 

Medm  Mentors.  Inc. 

P.O.  Box  f3164e 

Btaien  island  NY  f  OS  13-0006 

The  Dayton  Youth  Forum 

For  sevara!  months  prior  to  the  1991 
Dayton  Hamvention.  I  was  concerned 
about  finding  dynamic  youngsiers  who 
were  also  active  hams  tg  speak  at  the 
Youth  Forum  I  was  going  lo  be  moder- 
aling  there.  I  was  also  anxious  at>Dut 
how  many  hams  would  be  bringing 
thesr  own  youngsters  with  tf^em  to  the 
Foru  m ,  as  we  had  bee  n  publ  ic iz ^ ng  and 
advedising  in  ail  the  ham  magazines. 

Happily,  an  anxieties  were  for 
naugtit.  The  Yoyfh  Forum  got  off  to  a 
flying  start  wften  astronaut  Torry  Eng- 
IsFKl  WfORE  stopped  by  to  wish  us 
well,  and  offered  to  speak  to  the  stand* 
ing-room-ofily  audience. 

Or,  England  was  appointed  a  NASA 
scientist-astronaut  in  1967,  and  acted 
as  mission  scientist  for  the  Apotlo  13 
and  16  flights.  He  also  flew  as  a  mis- 
sion  specialist  on  the  space  shuttle 
Ctiaflenger's  Spa  eel  a  b  2  mission  in 
19S5.  Currently,  he  ts  professor  of  elec- 
trical engineenng  and  compyiar  sci- 
ence at  the  University  ol  Michigan  in 
Ann  Artwr,  Tliefe  he  both  teaches  and 
conducts  research  on  microwave 
emission,  propagation,  and  scattering. 

Tony  England  enchanted  everyone 
witti  his  stories  of  how  he  ^n6  his  high 
school  ham  friends  used  their  knowl- 
edge of  Morse  code  to  better ' 'commu- 
nicate" during  tests,  The  audience  of 
more  than  60  youngsters,  plus  all  the 
adults  who  attended,  were  privileged 
to  hear  Tony  speak  of  his  Interest  in 
amateur  radio  as  a  vehicle  to  interest 
young  people  in  science  and  engineer- 
ing.  With  few  and  progressively  fewer 
bona  fide  role  models  for  young  people 
in  today's  society.  Tony  England  made 
a  superb  oper>ing  speaker  for  the  1991 
Youth  Forum  at  Dayton, 

Dynamic  Speakers 

After  such  an  auspicious  introduction, 
the  young  speakers  had  no  problem 
p^cicjng  up  the  ball  and  impressing  the 


audience  with  their  eloquence,  compo- 
sure, and  dedication  to  a  matey  r  radio. 

The  first  young  speaker  on  the  agen- 
da was  Todd  Tittle  KF7LX  from  Sedro- 
Wooiley,  Washmgton.  This  personable 
17-year-old  is  an  Advanced  Class  li- 
cense holder  and  president  of  his  high 
school  amateur  radio  club.  Todd  was 
secretary  and  treasurer  of  the  Western 
Country  Cousins  Net,  for  which  he  a3so 
served  as  net  contra L  His  apparent 
ease  at  the  microphone  aL  a  national 
convention  spoke  well  for  his  eicperi* 
ences  at  the  radio  over  the  last  several 
years.  Todd  attributed  his  original  in- 
terest m  ham  radio  to  his  grandfathef. 
He  encouraged  the  young  people  who 
were  present  to  pursue  different  areas 
of  the  hobby  and  have  fun  wHh  i1 

Witlls  AlmekEnder  KB2LEP  is  a  15- 
year-otd  ninth  grader  from  Lyons.  New 
York.  Despite  his  young  a^e,  Willis  is  a 
member  of  RACES,  and  has  used  his 
New  York  Disaster  Preparedness  Com- 
mission identification  card  to  get  past 
road  blocks  and  into  the  canter  of 
emergencies  to  offer  assistance.  He  has 
already  made  a  career  choice  thai  will 
take  advantage  of  his  outgoing  de- 
meanor. Wilijs  wants  to  combine  an 
extensive  electronics  knowledge  wilh 
an  interest  m  taw.  and  to  argue  cases 
that  involve  higfi  technology.  Will  is  en* 
COuraged  the  youngsiefs  in  the  audi- 
ence to  consider  getting  involved  with 
emergency  preparedness  in  their  local 
areas 

Sammy  Garrett  AAtCR  w^  ne^  at 
the  podium.  This  articulate  13-year-old 
fnam  Fionssant,  Missouri,  has  an  Ejclfa 
Class  license.  Sammy  and  I  spent 
some  time  together  talking  at  the  con- 
vention leaving  no  doubt  in  my  mind 
about  why  he  was  selected  the  1991 
Wesllink  Young  Ham  of  the  Year.  He 
amazed  the  audience  with  his  apiombt 
and  encouraged  the  adults  to  share 
their  enthusiasm  with  the  youngsters 
they  wanted  to  recruit  into  ham  radio. 
Sammy  suggested  that  we  all  look  for 
the  "little  child"  in  ourselves  when 
speaking  to  young  people.  He  made  an 
enormousfy  favorable  impression  on 
everyone. 


Phoio  B  S^mmy  Garrett  AA9CR.  the  Westtink  Young  Ham  at  the  Year,  encoura^ 
ing  si^uits  to  share  Ihetr  enthusiasm  with  youngsters. 


Photo  C.  Lenny  Mack  KB8KTC  participated  in  Moonoase  Amerim. 


Photo  A.  Astroham  Tony  Erigtand  W0ORE  got  thirjgs  off  to  a  flying  start  with  Carole 
Perry  WB2f^GP  at  the  Dayton  Youth  Forum. 
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Brian  Cresenil  KB2GTD,  a  t4-yeaf- 
old  from  Ryebrook,  New  York,  shared 
his  eKperienties  as  5AREX  (Shuttle 
Amateur  Radio  Experiment)  net  con- 
trol at  Glindbrook  High  School,  f^ew 
York,  for  the  STS-35  mission  last  De- 
cember. Brian  made  the  initial  contact 
that  gave  students  at  his  school  a 
chance  to  ask  questions  of  Hon  Pa  rise 
WA4SIR,  pay  load  specialist  on  board 
the  Columbia.  Brian  and  his  dad^ 
KB2GTE,  are  members  of  the  West- 
chester Emergency  Communicaiions 
Assoctaiion.  Someone  in  the  audience 
commented  to  me  on  how  wonderlul  it 
was  for  young  people  to  be  ptaytng 
such  an  active  role  in  some  of  the  most 
extraordinary  events  in  the  wortd  to- 
day. Amateur  radio  has  provided  an 
unparalled  opportunity  for  children  to 
become  motivated  about  tomorrow's 
possibilities  in  technology. 

Lenny  lUlaqk  KB8KTC  is  a  tenth 
grader  who  had  the  incredible  experi- 
ence of  participating  in  the  Moon  base 
America  project  during  the  third  week 
of  April  1991.  Moonbase  America  is  a 
national  educational  project  created  in 
conjunction  with  NASA.  Profect  head- 
quarters fs  m  the  Copely-Fairtawn  City 
Schools  in  Copely.  Ohio.  Lenny  ex- 
piamed  that  the  prajecl  is  a  simulated 
moon-siaiion  constructed  out  Of 
geodesic  domes  Moont^se.  designed 
to  provide  a  lunar  environment  wfvere 
students  could  study  science,  was  lo> 
cated  beside  the  tennis  courts  of  Cope- 
ly High  School,  As  a  command  con- 
tfoJIer,  Lenny  described  how  ham  radio 
played  a  major  role  in  the  communica- 


tions setup  of  this  course  for  teaching 
students  how  to  live  on  the  moon,  and 
to  appreciate  the  value  of  teamwork 
and  indivtduailzation.  [See  the  April 
"QRX**  for  more  detaiis  about  Moon- 
base  America.  -Eds,} 

All  Hopes  Fulfilled 

I  hope  never  to  conduct  a  youth  fo- 
rum that  doesn't  include  at  least  one 
distaff  member-  Through  ihe  genemsi- 
ty  of  several  hams,  Mary  Alestra 
KB2FGG,  a  13-yearHold  from  my  class, 
was  able  to  attend  Dayton  aind  speak  at 
the  forum.  This  Extra  Class  license 
holder  was  the  1990  Westiink  Young 
Ham  of  ttie  Year,  She  has  gone  on  to 
t>e  an  tnsptration  for  many  other  young 
people,  especially  girls. 

It  was  my  profound  hope  when 
we  began  this  that  the  Youth  Forum 
would  showcase  young  people  who 
were  accomplished,  involved,  and 
having  fun  in  amateur  radio.  It  was  a 
personal  honor  to  be  able  lo  bring 
together  such  an  outstanding  repre- 
sentation from  across  the  country.  It 
was  clear  to  anyone  in  attendance  that 
day  that  a!  least  some  of  the  not-yet- 
ham  children  attending  the  forum  will 
be  considering  the  possibility  of  joining 
our  ranks. 

Thanks  must  go  to  the  members  of 
DARA  who  are  always  so  supporirve  of 
educational  efforts,  and  to  everyone  in 
the  ham  community  who  encourages 
and  \en6B  support  to  youth-oriented  ac* 
tivities,  thereby  ensuring  continued  re- 
cruitment of  bright,  energetic,  and  ded- 
icated young  people. 
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(On  Microfiche) 

Calf  Directory  .._,,*. 

Name  Index 

Geographic  Index ......,-..,...,, 

All  three  — $25 
Shipping  per  order  $3 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  23117 
■703:694-5777         800:282-5628 
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*St«  r«vla  w 


NOTUNEBS 

NORADIALS 

UO  RESISTORS 

NOCOMf^ROMlSE 

FIVE  EXCELLENT  REVIEWS  JUST 

DON'T  HAPPEN  BY  CHANCE 

CALL  US  FOR  A  FREE  CATALOG. 

I  n  Oct.  ^  J  iM        *  S»pt.  n,  i  tes        Mmh  r3, 1 9»S 
CO.  D«e.  1  sea        Msr.  W.H.  B  1 

BILALCOMPAMY 

137  Mjinchesler  Drive 
(7ig)687^J650 
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C.A.T.S. 

RotOfs,  Parts  and  Repair  Servkia 
Recondit^oniiig  L^rge  o€  Small 
^^^.       American  Madle  Rot{Ks 

^^^  Retmilds-MO  00*  - 

AiJ  psFts  in  $tccK  for  immedtaie  deivefy . 
New  units  for  sale  TraiieHRs  welcome 

C.A.T.S. 

73tSS.H.  105  Pemb«rvjl1e,  OH  4^450 

Can  NflOJS  at  (41 9J  352-4465         Wau-^pu 

LA&On  ONL  Y  *  PARTS  S  SHfPPlHG  ADOfTlONAt 


lie  OF^  READ  El)  SERVICE  CARD 


KENWOOD  TS-940 

S&ftwarft  iEi>hancemeni  Kii 

'TuneabiB  Meinories  sKow  you  to  change  itie  frequency 
of  a  memorv  channel  in  Memory  Mode  with  the  Mam 
Tuning  Knob  juat  lfk&  a  vfo.    The  new  frequencv  or  iho 
memorv  channel  can  easily  be  loaded  i.mo  tho  ^fo. 

M«mary  Bank  Sel«ctkin  is  logically  performad  with  tho 

MHZ  UP  and  DOWN  keys  while  in  Memory  Mode. 

-Main  Tuning  Knob  KH?  Per  Revolution  fcs  Basily  sat  to 
U  2t  &,  or  IC  kH;  to  suit  your  op$rdting  siyie. 

-Mtefophona  Up/ Down  keys  can  be  used  to  change 
rnarrory  channels  while  in  Memory  Mode. 

InstaUed  by  fcmoving  ctiJp  JC2  from  its  st>ck0l  ^n  th^ 
Di^Ftfti  A  Unit  and  replacing  A^ith  the  Gieht  Electronicft 
ROM  chip     (Late  model  TS  94D's  wiih  serial  numtier 
9060000  And  hi^htr  have  no  IC2  socket,  thus  r«{|iiiring 
d«$9klering  of  1C2  vxi  &old«nrig  qf  the  ROM  ctupJ 

TEN-TEC  PARAGON 

5olftW3Jie  EnhancemBnt  Kit 

-B,and  Registers  ilore  th^  last  u^-n  'requericy,  mode* 
and  hhef  fof  ali  iMnds  160  through  10  meters^ 

'10  MInurte  Tbntr  rvrmnds  ^mi  to  ID  yDt^  station. 

-Singfe  Key  Band  Selectlofi  mafces  QSV'ing  fast, 

-Mniii  Tuning  Knob  KHi  Pef  Rewqlutmn  is  eaSJ<lv  se*  to 
1,  1.3.  1.7.  2,5,  or  6  kHz  to  suit  vour  operating  stylo 

-Dual  VFO  Off  sals  and  Simulianeous  Rx  and  Tk  offsets 
providiis  flexible  frequency  controL 

-Up  and  Down  keys  are  stlectable  bett-veen  ImHi  and 
lOOKH?  or  10  kHr  and  BkHz. 

-Memory  Channel  number  is  preserved  tor  later  access, 

-Many  Other  Enhar^cements. 

-Easily  Instaltii  In  10  minutes  with  no  soldermg. 

Both  kits  include  a  new  software  chip,  corripl^tc 
documcjnialion,  and  instalfaiion  instructions.    Specify 
desired  kix  ^nd  send  check  or  money  order  for  $72,00 
+  $3.00  shipping, handling  lot 

Olehl  Eiectmnics 

P.O.  Boa  18335.  Cinctnnaii.  Ohio  45218 
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SHORTY  ALL-BANDER 


THE  PERFECT  WATCH  f  OR 

ANTENNA  TUNERS  WITH 

A  BALANCED  OUTPUT 


OHLt  n  f  OCT 
LONG  OVERALL 


t  JO  giJWe  IftEiir 


»oatHi«if«i»iaM-«904 

fayiiiiirifiwaBiagiigpi;»^^i||  jihi*  n  *  ^^t- 

-  Com^EdHnc  BWla^M^Oi^  tf^vtmct^nt  mcMvi) 

-  Dverii((eT«[^71iM#l  »«»  wfi*n  WfCtwJ  n  *n  ■  mw  Icil  ve«  ev  Blap^ 
*    Har^Bes  ?  ink  P^P  &  Cow't  1G0  ftHOvgli  tfi  n««r« 

$39.95  ppD 

ea  OftsAi!  K!?i§irii  s  js  fHi  mm  lOO  le^M  *«>  rH€U  ii«^r# 

Only  $29.95  ppd 


Only 


G5RV  ANTENNA 


.<Ca> 


^ht:  G5HV  MULTIBAFIDfH  .mienni  li  Mt  «.i;c«Mffni  aM  thand  13  5-30 
^tMi'|  102'  rcor  aipaiif  Dn  i  4  UHj  m«  «F<ttfi^^i  mii^  be  LJS€>a  4%  4  Mn; 
'■"or^i  r^pr  »n|«nna  wh«ri  ai^  whlH  «  luMv'  Jf!d  A  ^HOd  mitm  grmind  tne 
praper  c^mbtnatii^t  bt  a  tO?  iMil  Hi  I  Toft  »nd  ]t  teel  ol'  300  a*tm  KtM 
r«FtrMeM:tr3rrvTiis3iDnMwachkw*»riiiorMfice  on  jiii  imr  •fnaiduc  baridE: 
twm  BO  inroLiglT  tQ.  i#Hiitn  mfH  eii^  ont  inivnni  TNtfs  ts  rm  ^O^-  «■ 
iraes  and  oQi^  The  rmpKlAica  piCHifH  iit  lh»  «ii<l  iH  ih«  3de  oh^  km 
Piiiviie-al  iFansmiSQrian  Mm  f  «BOUi  50^  ahnn  m  9H0  mstcti  IQ  itw  TQ 
1^^  f)if  RGax  mnfh  tcmn  tamx   H  COntA^  CWnpltittf  naaHtovd  neal^  Igr 

iiO&EL  BANDS      LENGTH 

63Rv-wa  a(i-ip        ^Q^ 

«tie  ilffv  or  QM»   wftir  Sf    tl4«    iMidlinei 
G5RU  jn  *OliO  |»^i  S29 ^5  fpo 

AT  TOUR  DEALER    IF  MQT    ORDER  DIRECT 


PRICE 


VGE 


VAN  GORDCN  ErtClNEERiNG 

:Oi(  213(»    S    EiCLlD  OHIO  441^1 

PHONE  l?16i  4»t  6590  FAK  *?ii&«  #8'  8329 
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CABLE  X-PERTSJNC 

We  stock.. .Coax,  Rotor,  Gnd,  Pwr,  Braid 
Magnet  Wire,  Computer  Cables  &  more 

800-828-3340 
708-506-1811 

For  Best  Price.  Call  or  Write 
1312  Mill  Creek  Dr..  SuHalo  Grove,  IL  60069 


■CMI 


"•^'S  ■.*^!T-H-S  GOODIE  FROM  THE  CANDy  STORE 
1| I"  YAFSW 


RDC 


FT  ^990 
LINOEHSl»»5,00 


tic  MiXia 


MFJ  aiSe  UNDER  »4€.00 

Can  Ol  lMfi« 
ROSS  Of&TRI&UTINC  CX^MPAHV 

MQuTS  Ttte   Fell  f^-  fr2  Moriflgyf-  Cto%iP<l  3al  A  Sun 
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^f  The  No-Tune 


Wlndom  Antennas 


•^ 


N*  pniDinij.  ■         Ni>  tuning,  So  km^hs  i^^  cSiVisi 

TNT  is  Nj.Tiint  on  SO  ?*,  40,  20.  17,  i:  li  lO,  TNP2  i^  J^onttti  *d 
40,  ;;0  &  10,  W^-hjt  <irh*f  l!u.ii|LLi  w-  ftdPi^ir,  OX  ^  Otm  risi*  w,'  (k ^^vfci^'^ . 


100  kRG -fist  E«edUp« 

Ci!l  10^  OfJcf 
Win  d  « jnTtit  h  y  d  ic 
S«^5  ppd  USA 
lafo:ldi~s7i-t4  2l 


Kifflk-Pri>i>f 
Li>i*  ^ioiit 


iHiuliwJci^  3000  V 
EUrnrJ  50*11  Wiiti 


-SE 


fMWB 


.f  ^  800*926-7373 


CtRCLE  1 35  ON  READER  SERVICE  CARD 


THE  MULTIPLE  RECEIVER  SOLUTION 


4  Ctiannef  Srgnal  to-Noise  Voter 

•  E  Tpandiil94e  lo  3?  Channel  by  Just  Adding  Cards 

•  Coniiauous  VoTii^g 

•  L  f  D  Inatcaiots  of  COR  and  Voied  StQnm 

•  Bui  II  inCaLhrainr 

•  Hemoie  Vnied  imJicatars  Pifined  Out 

•  4';-.-.  K  B  Ooy&ie  Sided  Gold  Plaied  44  Pm  Card 

•  H<!mole  DisabJe  inputs 

•  MORE 

Bulll  tested  and  calibrated  with  jnanual 
$370.00 

Rack  mount  version  afso  availably 

f  Of  nwre  unfomtalian  call*  or  wriw 

DOUG  HALL  ELECTRONrCS 

Voter  Department 
015  E  Hudson  Street,  Oofumbys,  Ofilo  43211 

(614)261-8871 
FAX  (614)  261-8805 
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Say  you  mwUin  73  f 


Proft.-?*vjiuiall)'  written  softwaix"  Is^'  WA7RA1 

QUICKYAGI  n HO.OO 

•  AiJio  i)pEi[]iixtM'  :ii:liievi;'s  opiiiiiiini  ^uiii, 
F7B,  and  (xinilvsicliii  in  unti  ufx-riiiidn.    'A mo 
lKkI  HMntJLiI  desi^iin  modt^s.    *Z  -  12  ckMiiviii-S 

to  "lOit  iiihz.  •ra.srcs:  ;in»i,iyztT  ;iv:HL][)k'i 

ciUciibrcs  ^^Liin,  F  li   :tnd  impotkiiwi's  in 

sttcjnd-s  (^iiMLiniJy  wy  LT€)-pn)t.J.    •Itigli  sjif(,'tl 

ML  it  Az   [M\\;n  plots  w.   [Kraiiiwiiiih.    •r.i^JL''«il 

ti*  tise  tA  dU  y;igi  n-HxIcltrvg  prttgriun-*. 

•  Ai%l,ir,m  ticltl  le>lt.*d  &  ^viifkutl. 

•  Hrq.  fHit^k  ik  ilcR^ilcs.  OJA,  ECJA.  nr  VGA, 

AUTOLOG  PLUS. ^25-00 

* l'<  11 1 r  I n I P14I J 1 1 iJiu I >lt:  1 1  n-?< Tccn  1 1 int-  /in if 

I'ttx'kv    •r<i'fvup  L-Jlefldur.    •OXCC    l>  l\*st- 

u  '  fie^m  htiidm^.    •PriJits  QSL  ivptirt?-  und 

ntuilin>;  |jl>cLs.    •Sfireatlsti4.%t  siyk-  dbiu  vn\ry 

*Jhti lining  l^lg  di^pfciy.    •ti<*r  kt'ys  (Vir  t.isr 

|W(  i^iiTiJtuNtr  nuio  enirit^.    •Atitii  irji  Icrn^ 

( t--li  \\    Mift  iifiiciun.    *N<Hfp:id  Tilt'  tvtih  julo 

littc  runiimkT    *  Awl*  *  *.  a  II  ^t-y  i\  h .    •  Au<  c  ^ 

I  iHimrv  tfwr>,    •QSLmtcking,    -On  >tT\xTi 

.[»     *S*.*itrfli'nKHJi^  jII  i"ik-!i.    *l"<w>  rtiiinv 

Ifji  t  irt-s  till  i>i  III  J     •  Rtij .  2^  'k 

AUTOLOG  PLUS  IL„*45.00 

SariH*  a?i  Attiol*^  Hus  \\    fwlly  imcgr^tctl  i^ 
fcfytT     •(j.^itltxl  vviih  aiim  iVniLirfs     •t'];isy 

nri'1i;jv^li-  ijpt^rarion.    ■Mjltii  keys. 
*^  pn^ynmuniihlt:  Tx  liuflt-is     *Vti(  \vpll^. 

•  HS252  in  W  kty  inifHiRt'  iml    "Kn] 

prinitT  tliivtr  &  .¥*f>l^ 

Buy  aiiy  2  prograni^  and  nave 
$10.00  off  total  price. 

I'ur  K:  XT  AT:md  r:[jmp:itli>k'. 

^.25"  i4  33'  tluppifM.  Add  $5.m  if  iMitskle  VX 

;intl  c:nn;id;t.   A;'„  ortkTs  inlti  ^-^''i'  s(;iic  iii,\ 

CALL  SIGN  MQUIRED  W/  ORDtR. 

RAI  ENTERPRISES,  4508  !V.4Rth  Dr. 
Phoenix,  AZ  85051  USA 
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Hymtw  t  &  on  your  Fe9db9ck  card 


AMSATS 


Andy  MacAthster  WA5ZfB 
t4714  Knighfsway  Drive 
Houston  TX  77083 


AMSAT  at  Dayton  1991 

If  you  haven  1  made  the  trip  to  the 
Dayton  Hamvenlion  at  ieast  once,  ptan 
fKm  10  attend  nexl  y&ar.  Over  30.000 
hams  were  on  hand  for  a  ham  radio 
osnvention  o(  gigantic  pfoportions.  I 
thought  tfie  Houston  gathering  was 
large  and  tha  one  from  Dallas  huge* 
but  both  paled  before  the  massive  as- 
sembly of  commarcia!  exhibitors,  pre- 
sentations, Bwaptesi  enthusiasts  and 
ham  participants  that  took  over  south- 
western Ohio  tor  a  long  weekend  in 
April. 

The  event  organizers  outdid  them- 
selves  with  qyici(  regtstratton,  shuttle 
buses  to  outlying  parkir^g  areas  and 
talk-In  mfomiation  on  2  meters,  220 
MHz  and  70  cm.  The  conventfon  guide 
was  a  fyil'Sized  magazine,  noi  just  ihe 
simple  forum  list  so  common  at  other 
ham  conferences. 

Af^SAT  was  well  represented  with 
speakers  in  the  meeting  rooms  and 
Informed  volunteers  a1  the  booth  in 
the  commercial  exhibit  area,  f^ost  of 
the  AMSAT  board  members  and  Offi- 
cers attended  and  were  available  at 
the  Hafnverttion  to  answer  questions 
about  the  amateyr  radio  satellite 
pfogram, 

AMSAT  President  and  General 
Manager  Doug  LoughmiUer  K05t 
spoke  at  a  forum  about  the  successful 
launches  of  several  new  hamsats  in 
1990e  Lou  McFadin  W&DID  and 
AMSAT  Director  Tom  Ctark  W3IWI  de* 
scribed  the  Shuttle  Amateur  Radio  Ex- 
periment (SAREX)  equipment  used  on 
board  STS-35  and  STS'37.  Lou 
Showed  a  tape  of  amateur  television 
video  as  received  by  Kbtx  Caineron 
KB5AWP  Ort  the  recent  STS-37  mis- 
sion. Or.  Tony  England  WCORE.  wtK3 
took  ham  radio  to  spac«  on  a  shuUle 
mission  several  years  ago,  spoke  on 
the  educational  benefits  of  the  SAREX 
operations. 

AMSAT  Director  and  Vice  President 
of  Manned  Spacecraft  Operations 
Bill  Tynan  W3X0  touched  on  future 
shuttle  and  space-station  activities, 
while  AMSAT  Director  Dr,  Bots  Mc- 
Gwier  N4HY  discussed  the  Microsat 
programs  under  consideration  or 
construction  irr  several  international 
locations  inciudjog  Mexico,  Australia 
andtialy. 

Back  at  the  AMSAT  booth,  in  adcft- 
tion  to  the  excellent  advice  and  help 
offered  by  the  volunteers,  AMSAT  had 
new  publications  for  sale,  Decoding 
Telemetry  from  the  Amateur  Sat&Hires 
by  G.  Gould  Smith  WA4SXM  provides 
an  in^epth  look  at  all  the  current  ham- 
sat  telemetry  schemes  from  the  sim* 
p lest C Won  AMSAT-OSCAB-21 .  to  the 
complexities  of  the  UnFversity  of  Surrey 
satellite  systems. 

The  Safeffite  Expenmefttef's  Hantf- 


Amateur  Radio  Via  Satellite 


book  has  been  completely  revised  by 
author  Marty  Davidoff  K2UBC,  The  re- 
sult is  an  updated  and  expanded  refer- 
ence book  for  both  beginners  and  long- 
time ham  sat  enthusiasts.  AH  hough  the 
price  is  up  to  $20,  this  SSO-page  vc4- 
ume  covers  ail  Ihe  bases  wher>  it 
comes  10  satellite  chasing. 

A  Beginner's  Guide  to  OSCAR- 13  by 
Keith  Berglund  WB5ZDP  is  into  anoth- 
er pfint  run.  AMSAT  ordered  a  large 
batch  of  these  pop^jlar  booklets  to  be 
ready  in  time  for  Dayton  and  for  poten- 
tial sales  through  199T  For  a  bargain 
$7.  you  learn  how  to  gel  a  fulty-func- 
ticnai  station  on  the  air  for  the 


research  satellite.  It  offers  several 
modes  of  operation,  but  the  most 
promising  is  the  transponder  system. 
Frequency  charts  were  published  in 
the  May  1991  "Hamsats"  column. 

Simple  systems  with  omni  antennas 
can  access  the  analog  transponder 
with  SSa  and  OW  with  ease.  Mobile 
and  portable  operation  with  the  clarity 
of  Mode  B  is  now  a  realistic  possibility. 
While  the  specificatior^s  of  the  uplink/ 
downlink  system  appear  similar  to 
OSCAR- 7  {launched  in  1974  and  oper- 
dtional  through  1980),  the  signals 
sound  much  stronger.  This  could  t>e  a 
result  of  many  years  of  high-orbft  Mode 
B  transponders  on  A-0-10  and  A-O-13 
and  the  extra  effort  needed  to  equip 
ground  stations  to  receive  the  weaker 
signals  from  orbits  ten  times  higher 
thanA-0'2rs. 


Advances  in  receiver  pefformance 
over  the  last  17  years  arKl  small  high- 
powef  transmit  radios  give  today's  A- 
0-21  enthusiasts  an  edge  over  the 
homebrew  and  eseotic  equipment  users 
of  two  decades  pfevious. 

During  late  May  and  early  June,  ex* 
pefiments  were  underway  to  test  the 
systems  of  A-0-21.  Some  oscillation 
problems  were  noted  In  the  preamp  of 
linear  transponder  number  1.  Linear 
transponder  number  2  was  operating 
normally,  but  due  to  the  investigations 
of  the  comp*ete  system,  it  was  not  al- 
ways active.  Some  even  heard  it  switcti 
off  in  the  middle  of  a  pass  without 
ground-station  commands. 

The  best  way  to  ched^  on  ihe  satel- 
lite a^d  its  functionality  is  to  monitor 
the  CW  telemetry.  For  linear  transpon- 
der twOp  the  data  can  be  heard  on 


h(gh<orbil  satellites , 

A  new  Webarsat  manual 
was  offered  in  loose-teaf  form 
from  Wotjer  Stale  University. 
AMSAT  carries  this  putriicatiOA 
lor  WSU  at  $15  per  copy.  For 
those  lookmg  for  more  data  on 
the  inner  workings  of  Weber- 
OSCAR-18,  this  edition  pro- 
vides some  useful  insight. 

No  new  versions  of  "Instant 
Track"  and  "Quiktrak"  were 
introduced  this  year.  The  cur- 
rent software  packages  contin- 
ue to  outperform  many  ama- 
tetif  and  commerciaf  offerings. 
In  addition  to  the  IBM-PC  soft- 
ware. AMSAT  carries  tracking 
programs  for  the  Commodore, 
Macintosh,  Apple  II.  Amiga, 
Tandy  CoCo  and  HP  calcula- 
tor. Software  for  the  older  TRS* 
60  computers  and  Sinclair 
machines  is  no  longer  sup- 
ported. 

You  can  get  details  on  prices 
of  the  AMSAT  software  offer- 
ings, and  publications  can  be 
obtained  by  calling  AMSAT  at 
(301)  589^*6062  during  normal 
East  Coast  business  hours.  In* 
quiries  can  also  be  sent  to 
AMSAT.  P.O.  Box  27.  Wash- 
ington DC  20044, 

RS*14/A-0-21/ 
Radio-M1/RUOAK-2 

This  new  amateur  satellite 
has  brought  back  the  excite- 
ment of  easy-to-copy  strong 
signals  via  Mode  B  {70  cm  up 
with  2  meters  down)  from  low 
earth  orbit.  As  one  longtime 
hamsat  enthusiast  said  wtiis 
making  a  contact  via  the 
transponder,  '*lt's  like  OSCAR- 
7  all  over  again,  only  6  dB 
betterf" 

From  Its  620-mHe-high  orbit, 
RS-14,  also  known  as  AMSAT- 
OSCAR-21  or  Radio-M1  or 
RUDAK-2,  is  providing  excel- 
lent comfnunications  to  sta* 
tions  not  yet  fully  conrigured  for 
operatiof*  on  AMSAT-OSCAft- 
I3's  high  elfipticaJ  orbit  This 
joint  Soviet/German  satellite  is 
a  part  of  a  Soviet  geological 


Photo  A.  AMSAT's  tooth  at  the  Dayton  Hamvention  (I  to  rj:  AA^SAT  Coordinator  Mike 
Crisfer  N4iFD.  AMSAT  President  Doug  Loughmifter  K05K  and  AMSAT  Corporate  Secre- 
tary  Martha  Saragovitz. 


Photo  B.  AMSA  T  Executive  Vice  President  John  Champa  KBOCL  answers  another  Qyes- 
tkm  aiXKit  satettites  at  the  Dayton  Hamvention. 
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1 45.948  MH2.  Decoding  ttie  number 
groups  IS  Simple.  A  typical  IramB  ot 
tetemetry  consists  of  eight  four-digit 
numbers. 

An  actyal  safnpte  c^  data  a>pted  ifi 
late  May  look&cf  like:  PPPPRS 14/7007/ 
71  T6r7224/731 6/7409/7500/7600/77. 
To  decode  the  data,  refer  to  Table  1 . 

The  first  fourdigil  number  was 
"7007/*  The  first  digit  defines  the 
channel  status.  A  prefix  of  "6"  identi- 
fies a  general  status,  while  a  "2"  Iden- 
tifies a  ccmmand  status.  The  "7"  is 
Eikely  a  general  status.  The  second  dig- 
it, a  "0/'  is  the  channel  number  Chan- 
nel "0"  defines  the  transponder  out- 
pyL  The  last  Iwo  digits  give  the  power 
level  output  in  watts  when  motliplred  by 
0.05.  For  '07,"  the  result  is  so  close  to 
zero  watfs  that  it  ts  assumed  the 
transponder  ts  off,  A  number  in  the 
neighborhood  of  *'80''  would  give  a 
riominal  reading  of  4  watts. 

The  second  four-digK  number  gives 


the  status  again  as  '*7/*  wrth  the  chan- 
nel number  as  "  1 .  '*  The  last  two  digils, 
"16/ '  show  the  transponder  power  am- 
plifier temperature  to  be  16  degrees 
Celsius.  If  the  transponder  were  on,  a 
higher  number  with  resultani  tempera- 
ture would  be  expected^ 

For  the  remaining  channels,  the  ef* 
fects  are  easy  to  compute.  A  calculator 
isn't  needed.  The  numbers  directly  re- 
flect voltages  and  temperatures  as  de- 
tected on  the  spacecraft.  Information 
for  decoding  the  data  on  channel  "7" 
is  not  currently  known. 

The  most  important  number  to  those 
wishing  to  make  contacts  via  the  satel- 
nte  is  the  value  of  channel  ''1/'  Any- 
thing above  '40"  should  reflect  active 
transponder  operation.  Although  DX 
activity  is  limited  due  to  the  herghl  of 
the  orbit,  excellent  communications  to 
a  few  thousand  miles  range  will  provide 
some  very  satisfying  contacts  from 
A-0-21/RS.14 


Channel 

Parameter 

Formula 

Unit 

0 

Transponder  Power  Output 

0.05*N 

Watts 

1 

Transponder  PA  Temperature 

N 

Deg.C 

2 

+24  Volt  Regulated  Supply 

N 

Volts 

3 

+  16  Volt  Regulated  Supply 

N 

Volts 

4 

+  9  Vott  Regulated  Supply 

N 

Volts 

5 

+  24  Volt  Regulated  Supply 

N 

Volts 

6 

Inside  Temperature 

N 

Deg.C 

7 

Engineering  Value 

N 

? 

Table  T.  CWf04smetfy  decoding  pafMmetBfs. 


GENERAL: 

The  ELF-50D  Field  Monitor  is  a  low-cost,  portable^  hand-held  in- 
stRinnent  designed  and  calibrated  to  measure  fow  levef  50  Hz  or 
60Hz  electromagnetic  field  radiation  generated  by  power  lines, 
video  display  tenminals  (VDTs),  TV  sets,  home  appliances, 
industrial  machinery  and  other  similar  devices. 
CALIBRATION  TRACEABLE  TO  NISI  (PREVIOUSLY  NBS). 


VyALKER 

SCIEfMTIFIC  INC 


RocfutBie  Sinml 

Wdfuismr.  MA  Oieoe  U.S.A. 

Teteph^ng  {508)^52  3674/^3-3232 

Toll  Fre&:  1-600-9^^^38 

Tetex:  9!  0250851 7  /  FAX  [508]  856  09^1 

Cede  Ner™  -WALKER  SCr 


Computer  Controlled  Ham  Shack  for  persona)  or  club  system 
New  Simptex  option,  operate  patch  &  remotes  via  repeaters! 


Ultra  Comshack  64  Duptex/Simplex  Controller 


HF  &  VHF  Remote  Base*Autopatch'CW  Practice*Rotor  Control 
'Voice  Meters"Pagmg*Logging*Polite  ID's*Packet  Voice  B.B.S, 


Model  CS64S 
REV  8   $379.95 


FT  757: 7S7,Mai:7«.?'4T 
IC73S:T61,7»1 


S*ivMiar4Ufi«x 


^Si     "-L-"--BSLJ 


HerB  are  A  lew  oi  iho  UFtra's  Features: 


New  REV  It 

CS&flS  board 


liTcludifS:  C64  Interface, 
disk,  cables.  Manual 
Add  S&.OO  SM  USA 
CA,  Bddwss  add  6:^5  .3 


'Operate  duplegc  or  Simplex"  Load,  save,  chnrtga  til 
from  T.iones^  Packel,  or  modem'  Unlirnlled  voice 
vocabulary  *  Voice  clock  executes  events  Dully  & 
WeekFy  "'Super  Macros''  user  programmFng  languegef 
"300-4  dig^  user  access  codes  'Disk  &  Prlnler  logging 
of  afl  telephone  numUars  dialed,  usag^  lime,  furtclions 
*ia  Rctaimg  Poms  IDs'  16  EKlemal  rela^  controis'  2,  S, 
&  CTCSS  Tone  Pagtng'  CW  Practice  with  voice  'Secu- 
flly  mode,  T.tone  nruie'  Voice  announced  us*r  call  sign 
when  locoing  on*  Voltage  proponional  courtesy  beeps 
mves  indication  o(  signal  strength  '  1S  rotating  Podle 
fy  tails*  Safety  timers  &  overrides  "Ultnt  Link    provides 
T.  lurK  control  Irom  reinote  audio  monitored  'U%€f  dft- 
Tfrwd  multi-tone  courtesy  b^eps^  ^ch  mode'Modem  er 
Packet  control*  9  T.Torte  Macros  store  2i  digit  com- 
mftnd^  strings  "2  Talking  iiat#f  inputs  ^  Pachel  or  Mo- 
dem da  ta '  gfmmr^it.  JjfggS^  Stof  e  1000  (1«  ^IgllJ  t»lH 
#"*  'Quick  atai  St  quick  en swef    Directed  A  gen#rit 
pe^e'SO  let  e's  restricted  patch  'Telephone  control 
input'  Reger>erat0d  louchloncs  ^Autopatch  auto  off, 
detects  oaifing  party  txaoqup'Pul^»f  touch tor>e  d<aJ 
'Caii  waiting  £  euto  rmtJitH'mlM^m.vi  si  J :  I  Jiif.1 1.^  Duat 
M^.  &  VHF  SQ.  d«t  *Scan  updown;10DHf  step  w  vert* 
able  %C0n  rale  ^Monlior  mode  der«ais  PTT'Lock  tnods 
■Mows  T.  tones  lo  TX  through  remote  'Auto  nKi>d#  li 
spHt  select  '9  Scan  memories  store  Mode,  spHts,  VFO 
A  &  e  'Ta|:king  Meters;  Voltmeter  '  Voice  ^  CW  Beacon 
Voice  Rotor  conlrol'  Us-er  selecteble  courtesy  twep 


AUDIO  BLASTER 


Ultra  Com  Shack  64  OatiOnS 


"j^Adunl  All  modules  including  C64, 

-^r^Tp-  Prednllad  &  painted  inci 
^^'^-^  mounis  &  catjie  damps 


ic,iC7Ci: 


'Digital  Voice  R«COrd»f  2S  or  64  sec 

Bf.       .   voice  MUbOx  a  ID  Wl  inc.  t  M#v 
tj?-^-S;   Rmm,cammiwHfi  CBS  QTfm 
yT^<S'~    iwu  Cabkl  tor  REVB  Utra  board  5 


'Qp«nt«  C64  &  1S4t  from 
l£Vd{:  MiihtitefVilaicfin- 

Model  DCPS.  $  129.35 


*Mk$  m^mM.  CDmnM  of  r^ 

••^^  if  iPipntKKi  ti^rbdd.  ntri  &  gam  pois 
Piji^*«o'tS6*SD&an3   TLC«..- S1S9.^ 


AutObOCti  EP ROM  1^1 
pugft  r«a  C&i  v  Pnb  ot^  m 
Syi3«m  vtn«n  CAIIT_  $  I09.t5 


Work^tnellH  t   s 


|A9l5i 


Mocluie 

needs  fo  be  lonfJ 


<^-Mln^Eura  Audio  Amp;  Us^  by  poMcfl 

nstaiis  In^Mu  all  H,T"i;  1  watl  audw  amp  i  Wtion  ii 


a  relay  On > Off.  inc  Ji  DPDT  2  A 

fielayi  *S  S*   ouipuiB  Use  *»lti  HM1 

ID  rolals  bsain  .„....CS  8 S  99.9S 


im 


I  I 


TSDQ 


QUAD 


AB1S..„  $  24.95 


T£DO  4  DIGIT  Touctilorw  Oocode^r 
OuAO  Rflay  Expanstomi  pEug^tn  optlcm 


rSiX]  lfm  as  Refwater  Oni'UTP  C&l  fBMi. 
ft-iMVix;.  audio tfi.FwiflPreariifiSO.OTO Codes: Mom  iuitntog  inc 
E^FDtHeidf  LED  <»giviidS  latcn.  ^4Pinmr<rfeiAQt  OU  AG  option 
aate    hKjr  2  Any  fgliyT^Sdiat  ^^1  pft  code  tor  lasfi  >i»<ay  TTVT 


2  VdIc*  M«l»ri  +  2  Alann  Inputs  *  8 
'^S'  R9\My  OnjgtfSw,  _PKe^.  .^159^S5 
^i  ^PKi  Mdt  Profiriin  ft  Com  ml  oi 

Ultnt  vtB  Ppckft  or  Tal  lirw  +  Pachec 

to  voice  ess,  fi«i  and  Ce*  6=  pk9, 
Ihfc.  4  ft.  dHit  cabti  10  PK8 Pfcl  .,.899.95 


is^iii 


EapafHtafatg    TS0Q3P3  9a     Options^ 


Touchtofw  to  R^32  i 
300  BaixJ  Interface  i 
"Oecode-A-Pad" 


/Rotor  control  Afi«iE:« to  cAqfe ^r 
5  iSe^  tor  ii  TOtora  HMI^S  69  J5 


U«e  wttn  3JI  compuitrt 
i&touCiiivionM 


Ult  vilti  iny  ifiiiiiiiel 


Ultra  Com  Snack  64  Hanual 
M  utmnmia,  dogcwis,  na*  lo 
operaT*&  »t  n^i-  remele  base  ftelbnd 
»<r^  pMfljiwe  Off  C5a*5  liM.Sg54» 


QUAO^  «9.95 


^Nbst^r  card '  Visa 'Amek'Dtsc 

ENGiNEERlNG  CONSULTING 
Sa^CAHDLEWOOOSt, 
BREA,  CA.  920?! 
DAP2  S9g,9S  ITot;  714^71 -200f  Fai:  714-^5*9964 


pf  OpraiB  V  Wki 


TALK  WITH  THE  KNOWLEDGEABLE  PEOPLE  AT 


UEMENT 

ELECTRONICS 


FEATURfNG  AN  EXTENSfVE  LINE  OF  YAESU  PRODUCTS 


ALL  MODE  HF 
BASE  STATION 


$3699 


00 


iFTIOOOD 


YAESU  USA 


■  FT33Rm"P 

•  FT411E 

•  FT811 
-  FT470 

•  FT911 

•  FT4700RH 

•  FT757GXII 


220MHZ  HT 

2MHT 

440  MHZ  HT 

2M/440  HT 

1200MH2HT 

2M.  440  MOBILE 

ALL  MODE  HF  PORTABLE 


$328.00 
$346.00 
$349.00 
$404,00 
$429.00 
$689,00 
$929.00 


CIRQIE  292  ON  READER  SERVICE  CARD 


IF  YOU  RE  IN  THE  BAY  AREA,  STOP  BY  I 

1000  S.  BASCOM  AVENUE 
SAN  JOSE,  CA  95128 

Calf  us  at  (408)  998-5900 

Since  1933 


CIRCLE  132  ON  READER  SERVICE  CARD 


Number  1 6  on  your  Feedbaclf  card 


Bob  Winn  W5KNE 
%QRZ  DX 
P.O.Box832205 
Richardson  TX  75083 


More  DXing  Teehntques 

0«ie  of  my  friends  told  me  recently 
thai  he  had  u$@d  whai  can  be  constd- 
emd  a  bad  technique  to  work  a  new 
counlry.  He  wasn't  necessarily  proud 
ot  the  fad,  tjut  after  several  unsuccess* 
ful  days  of  using  conver>lional  tech- 
niques, he  finally  broke  down  and 
wofked  the  elusive  statKHi  by  "eatling 
oul  of  lyrn,"  or  "'break iog-in/*  He  did 
this  only  after  he  heard  another  stat^OA 
successfully  wofk  the  DX  siatk>n  using 
tills  technique.  This  should  remind  us 
thai  (here  is  more  than  one  way  to  work 
DX  in  pite-ups. 

Calling  on  or  near  the  same  frequen- 
cy at  the  same  time  as  a  station  work- 
ing the  DX  station  is  considered  by 
many  to  be  rude  or  unethical.  But  it  is 
done,  and  it  is  too  often  successful. 
A  more  appropriate  technique  is 
"tail  ending/' 

Tailendmg  means  transmitting  your 
caJtsign  on  or  near  the  same  frequency 
as  the  statiofi  working  the  DX  station 
immediately  after  ihat  station  ftnishes. 
TaMending  is  especiafty  siK:cessfii1  on 
CW,  and  it  can  be  effective  m  SSB  ptle- 
ups  as  welL  Bui  fl  ks  not  an  easy  tech- 
nique to  master. 

Tai lending  used  against  an  inexperi- 
enced DX  operator  often  causes  more 
problems  than  successes.  A  poorly 
executed  tail  end  does  nothing  more 
than  QRM  the  calling  station,  and  more 
than  likely  will  require  the  DX  station  to 
asK  for  a  repeat,  thus  slowing  his  QSO 
rate.  An  excellent  discussion  of 
tailending  is  provided  by  Wayne  Mills 
N7NG  in  the  newly  publrshed  Whem 
Do  We  Go  Next?  by  Martti  Laine  and 
others  (KTE  Publications,  2301  Cane- 
hill  Avenue,  tjong  Beach  CA  90615). 
Wayne,  an  experienced  OXpedition 
Operator .  shares  his  experience  in  Ap- 
pendix i. 

CY9  St.  Paul  Island 

Jan  VE20L  reports  that  a  group  of 
amateurs  from  the  West  Island  Ama- 
teur Radio  Club  {VE2CWI)  In  Montreal 
will  activate  St.  Paul  Island  August  1-7 
with  the  cailsign  CY&CWI,  The  list  of 
operators  includes  VE2SEI,  VE2WH0, 
VE2JBF,  VE2DAV.  VE2PTT,  VE2GZV 
and  VE20L.  Three  stations  will  be 
active  during  this  operation.  Tlife  fol- 
lowing frequencies  have  been  men- 
tioned: CW— 1820.  3S20.  3680.  7040. 
14050,  21110  and  28050  kHz;  SSB— 
1870*  3795,  7060.  14105,  21295 
and  284g5  kHz  CY9CW1  will  also  be 
active  on  the  WARC  bands,  OSL  via 
VE2CWI. 

St.  Paul  tstand  srts  in  the  Gulf  of  St. 
Lawrence  just  off  the  northeast  coast  of 
Cape  Breton  Island,  Nova  Scotia,  Out- 


Hams  Around  the  World 


skie  of  Nova  Scotia,  few  know  about 
It  ^encyclopedias  don't  even  men- 
tion it,  and  the  usual  know- it -all  geo- 
graphical  dictionanes  merely  mention 
Its  location.  But  to  many  residents  of 
Nova  Scotia,  and  to  those  peO(ile  who 
have  been  there,  St.  Paul  Island  is  re- 
membered as  the  graveyard  of  the  Gulf 
of  St  Lawrence. 

As  many  as  a  thousanci  deaths  have 
been  aitribuied  to  the  rocky  embraces 
of  the  island  One  of  the  first  recorded 
shipwrecks  was  of  the  English  trans- 
port Royal  So¥erefgn,  which  was  carry* 
ing  troops  home  from  the  war  of  1812, 
Of  the  31 1  men  on  board,  only  a  dozen 
or  so  survived.  In  1^5  the  Canadian 
barque  Jessie  ran  aground  on  the  is- 
land during  a  snowstorm.  The  crew 
was  able  to  get  ashore,  but  they  died  of 
starvation. 

The  island,  which  actually  consists 
of  two  islands  and  several  rocks^  re- 
sembles an  exclamation  mark  (!}.  It's 
three  miles  long  and  averages  1-1/4 
miles  in  width  It  is  curmnily  inhabited 
by  two  lighlkeepers  who  stay  on  the 
island  for  2S  days.  Around  1900  there 
were  as  many  as  40  people  livmg  on 
the  main  island.  There  was  a  post  of- 
fice, a  cannery,  a  school  and  a  tele- 
graph office.  The  lighttiouses  were  first 

tHjtltinia3a. 

The  main  island,  heavify  wooded 
with  stunted  spruce,  ts  about  two  miles 
long  The  island  on  which  the  light- 
keepers  live  (and  DXers  operate!)— the 
dot  of  the  quotation  mark— Is  about  two 
acres  in  size  and  about  40  feet  above 
high  water.  Lighthouse  keeper  Mel 
Tanner  describes  it  as  "this  desen  is- 
land of  ours/'  Tanner  also  mentioned 
thai  the  jsland  is  "  surrounded  by  a 
rough,  rugged  shoreline  so  exposed  to 
disturbances  that  we  are  constantly 
overcast  in  spray  during  winds  of  any 
vekKity  " 

Yuri  Blanarovtch  VE38MV.  wnt*ng 
about  the  XJ3ZZ/1  DXpedriion  in  the 
November  t977  issue  ot  CQ.  had  ttie 
follOwmQ  to  say  atxjut  St.  Paul  'St, 
Paul  lies  18  miles  northeast  ot  the 
northern  end  of  Cape  Breton  Island,  tt 
is  small  rocky,  and  practically  deso- 
late. The  northern  point  is  a  detached 
pinnacle,  which  appears  from  seaward 
to  be  Joined  to  the  main  island,  but  it  Is 
separated  by  a  narrow  channel  about 
100  feet  wide  from  the  peninsula.  The 
main  part  of  the  island  rises  m  two  par- 
allel ranges  o1  hills,  the  southeast  be- 
ing the  higher  with  a  summit  of  4S5 
feet 

"There  are  two  lighthouses  on  St. 
Paul,  one  on  the  detached  rock  form- 
ing its  northern  extreme,  and  artother 
on  Its  southern  point The  only  ac- 
cess to  the  small  island  is  through  the 
channel  separating  both  islands,  and 
only  by  small  boat.  Wooden  p^altorms 
and  walkways  abound  over  the  island. 
H  is  very  difficult  to  walk  on  the  Island 


ST.  P/lfc 


St.  Paui  fstBnd (CYQDXX  OSL  card},  prefJK{CY9) 


during  bad  weather,  as  the  rocks  are 
slippery  and  dangerous,  but  walkways 
connect  all  buildings  on  the  istarKJ.'* 
Yuri  also  mentioned  that  "ihe  escpedi* 
tion  was  not  what  you  would  call  a  plea- 
sure trip,  but  hard  work.  ..." 

St.  Paul  Island  qualified  as  a  sepa- 
rate OXCC  country  based  on  ''sepa- 
rate administration/'  St.  Paul,  like 
Sable  island,  was  administered  by  the 
Federal  Department  ot  Transportation. 
This  was  established  by  an  act  of 
Canadian  Parliament  as  part  of  the 
Canadian  Shipping  Act. 

There  have  been  several  OXpedi- 
tions  to  St.  Paul  since  il  was  added  to 
the  DXCC  list  of  countries.  The  Ttrst 
signed  the  special  cailsign  VYf  A.  Oth- 
er operations  included  XJ3ZZn, 
VE1CR/1 .  CVeSPi.  CY9SPL  CV9DXX. 
W5KNEA/Et  and  GY9CF.  The  cailsign 
CYBSPI  was  issued  to  the  island  to  be 
used  by  ALL  operation s,  but  without 
any  obvious  reason  the  licensing  auth- 
orities changed  it  to  CY9SPI.  The  is^ 
land  cailsign  for  Sable  Island  was 
changed  from  CY9SAB  to  CYCSAB  at 
the  same  time.  {Adapted  from  an  arti- 
cle by  W5KNE  published  in  the  August 
t,  1988  issue  of  QRZ  DX,)  See  the 

ptKStO. 

BiitisH  Virgin  Islands  {VP2V} 

Arch  KSCFU,  who  will  be  visiting 
the  islands  August  16  through  25 
with  his  wife,  will  be  active  as 
VP2V/KeCFU.  Look  for  him  on  20 
meter  SSB.  OSL  to  Arch's  Caifbook 
address. 


Greenland  (0X3!) 

Laurent  F6G0X  {ex*TK5BL  and 
FJ58LJ  is  a  member  of  a  scientific  ex* 
pedition  scheduled  to  be  in  Greenland 
during  July  and  August.  Laurent 
should  t^e  active  on  the  HF  bands  as 
0X91  ftEF.  The  cailsign  Of  his  6  meter 
beacon  on  50.100  MHz  is  0X91BCN. 
OSL  via  F6AJA. 

DXIng  How-to  Books 

There  have  been  several  excellent 
DXing  how-to  books  published  in  re- 
cent years,  but  the  two  that  I  believe 
are  I  he  best  for  new  DXers  are  The 
Complete  DX'er,  by  Bob  Locher, 
VV9KNI  and  The  DXCC  Compmion  by 
Jim  Kearman  KRIS. 

Jim's  book  brings  the  beginner  into 
the  tiotiby  of  DXing  at  an  easy  pace 
arid  Bob's  book,  written  in  an  interest- 
ing narrative  style,  sharpens  the  tecfi- 

niques. 

Both  books  are  available  from  major 
ham  radio  book  outlets.  You  might 
want  to  check  ''Uncle  Wayne's  Book- 
shelf" in  this  issue  of  73,  loo. 

New  Island s-On-The-AIr  Directoiy 

The  new  tOTA  Directory,  all  50 
pages  of  it,  ts  now  available,  it  includes 
a  fully  updated  list  of  islands  to  work  for 
the  IOTA  Awards  program  and  fully  re- 
vised IOTA  niles.  Price:  Europe—Si 0 
or  1 5  IRCs;  other  countries— Si 2  or  1 8 
IHCs.  Send  requests  to  IOTA  Director 
Roger  Balister,  G3KMA.  La  Ouinta, 
Mimbndge.  Chobham.  Woking  GU24 
BAR,  England 


TOUCH  TONE  DECODER: 

Decodes  DTMF  tones  from 
audio  source,  (tape,  phone, 
radio).  Displays  numbers  on 
LCD  display,  120  Digit 
memory,  $169.00  ppd.  U.S. A. 
SURVEILLANCE/- 
COUNTERSURVEILLANCEJ 

catalog  $5.00. 

^  EMCOM 

10  HOWARD  ST.  BUFFALO  NY  14206 

(716)852-3711       


T-2000 
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MICROWAVE  TRANSVERTERS 


SHF  1 240  Compete  T  rans . 
SHF  SYSTEMS  No  rune  hf»ar  tranffffirt^<s  and  Mrtsvenec  ijts  kv 
90?.  1?^.  1296. 23(H,  2400,  34SS MHz.  AH  uS9  3m  Lf  gO BV  Kii 
inctJile  iniJter  ind  tO  PC  boards,  dil nd ai oomponents  BuHi 
wm  iridude  l  F/D  C  swttchteard,  opnoedpra  a^  compaa  mr 
fnfile  housing  Ofhef  tfequsncy  ofrikms  In  amatmir  bard  avalaliie. 

SHF   90m    deS-K^MHz  SOf^W  KijSTa9  Quill  1366 

SHF1240K  l2%-T30dMH2  lOmW  Kil£149  SuiltS^SS 

SHF1?69K  l?W.1^72  0Klr«Dd8L  lOmW  KilSl40  BuiH  S255 

5NF23a4K  2104-230BMHZ  tOmW  KiE  $^S  Built  $325 

SHF2401K  2400 MH;  Modes  rcrvConv  Ki1$t5d  dutllS;£5& 

SHF3456K  1456  34«(>  MHz  IGniW  Kil£^5  Quilt  $325 

SHFiOK      54a-S«DMHzL.O.         SQmW  Kil  S  66 

CALL  OR  WRFTE  FOR  COMPLETE  CATALOG 

DOWN  EAST  MICROWAVE 

eilf  Olson,  W3HQT 
8ox  2310.  RR1    Troy.  ME  04987 


(207)  948-3741     FAX:  (207)  948-51 57 


BAHERIES 

Nickel-Cadmium,  Alkaime,  Lithium, 
Sealed  Lead  Acid  For  Radios,  Computers. 
Etc  And  Ali  Portable  Equipment 

YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E.H.YOST  &  CO. 

7344  TETIVA  RD. 
SAUK  CITY.  Wl  53583 

(608)643-3194 
FAX  608-643-4439 
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KENWOOD  HF  OWNERS 


Da  yoti  lm«  RS232  ramot^  csfltrol  honiwan^ 
B*an  cl!*A|30Ciiintft<3  by  ift#  wftuiive  yduVe  tti&P 

f\       IMTROOUCING  TS- MOUSE 
If  ytki  can  point  and  cidt  vHKi  a  mouse,  you  jsi?  ahits^  on 

E    POWERFUL.  YET  EASY  TO  USE 
ftiHi  fiMitj  iiir*miinn  rrniTwrji  rnfnrtjf  *i  -jinir  irrtrnrrr  ir- 


poHnng  ana  cacMng- 

OuK^  and  Mny  Mtrnory  MBLrmg^iiffrri  and  ConlFal  of  ymjr 


Vtffl  uaa  |tii»  ooinpiJtar  cyisain  fosouicss  ij|>  19  Jts  li»girt«0 
cap^iily^  frDtn  a  fuindard  PC  wtch  a  moriocftfomft  displav 
to  a  486' fiw^«v  frith  Supar-VGA  SQiwColot 

HARDWARE  REQUIRED: 

IBM  PC  0(  Compattofe  wrtn  a  MDu$e. 

T@440s.  T38505,  TS04fl«  ar  TS9SD«  with  RS2a2  »n3cirf  ac<> 


$3fi.9G    To1elPrlC9. 
LINEAR  LOGIC 


Wo  pay  eiando/d  shipping. 
(602}  820-5162 
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Say  you  saw  it  in  73! 


SRC- 10 

REPEATER /LINK 
CONTROLLER 


OTWF  muling 

Intelbgenl  ID 'AT 

Auxiliary  oulpult 

Ejiiy  Io  ^IbtIk* 

AlAfm  monMor  Inpul 

Te^melry  raipo'nae  tones 

Low  power  CMOS,  23ma  (^'  ttv 

Detallad  application  manual 

PfogrAmmabia  COS  polarMlet 

Rep^fliter  &  link  Courtesy  lonea 

SynttiesJzerf  llnk/femola  bata  capabllHy 

$149.00  ^'rfi?'* 

CREATIVE  CONTROL  PRODUCTS 

Grind  Juncllon.  €0  01504 
m^}  434'S40S 


V/5^ 


W 


CIRCLE  146  ON  READER  SERVICE  CARD 


here's  the  Beam? 

l^noturusive  DX  Oan  Anreonai  i^  80  itipj  :0 
•  Easily  biddos  •  Ecneill  Fitf  •  Rxed  or  Poctabte " 
TVctt'i  •  30  »*i*r  kBiwi4  TUTi*  «»i  OX  P»»cl, 

M^C^>«fi^Bt  «iift«L  Btf  it  v!«l«  DX  h»^^: 
i  -   4  .IT.  Hoifc  ii««i  ■  |0«  |i««fite  flaM0'?3  Bt- 

AJ I  esiii^  f  1 1  Ihr  p^vfcrtKH4.  ■  Prt.:* i  V^^ 
Work  DX  ttiiiJuiui  wlfin);  th*  iwigliboti 

.M->r*ci.  SI  A  n  ten  mj  >  Wes  t 

fio^  3006^11  l^n'>\  IT  »W06    f 801 1   373-8425 . 
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rHl-PERFORMANCE  DIPOLES-i 


:.2> 


-r. 


W^-tt 


3^ 


^J-aMMU-  ■<lh  wi^  [ftalchinB  rjnga  IwW , 


AnlennW  thlTl  iwa^i  Cuitcpn  lltWWttlWl  ID  VQUr  KKPkm  fritl   «•    band     »0vic« 
nt    uP   tester   '■liEl'   nach     irvi    rmnt;    4«    iiHwr1«4     'V      hw  imnl  Kl .   fctt   ^W^l*- 

iiiaii.e«ici5**CT  awign t^tirinyuH  cmicitf .  MO  or  e  s  0  rH> 

M  P  D'J  KI-4Qli  [mil  pf|irTprni4i«et  ElFfauiii,  i'^'  Icmg  U'/  95'  '(fi«  |;tf»d 

HPD  3'  l-MMWIH  Al  partHarmpiKBdloara  II  J- Ip^g  (7S  ppd 

SSD-e'  l«l^».4D-Slh1|'iaMi4P«CB«pm  dlfiDlpPl't«nD  (tZ^PIMl 

!S5D'S '  BD-U-SD  1 S'  1 QM  i-pBC*  il  *Pr  J^pDiB  «tJ«£llT  L.  ij'-l  I Q)  S3'  .11(18  PEMJ 

5^0  4'  HMO-»-1!&HipB[:BiaT>rdlp<i4B  iptcllfL   ^I'ltJ  10' t  M  PfHt 


^ASE^  liv  Hlfllo^itv  vf  3D  tfip<Hi>»   iiMpwHi,  'Ad  mpJcB  uilii^  unlqui  intonAvi 
TBa09«^3414  BOX  J43  mi    P^KOtPlCI    IL  AOOSb 
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^£™    Commodore    ^t 

REPAIRABLE  POWER  SUPPLIES  " 


TW 


1 .6  AMP 

Oulput 

$24 .95" 


C 


Your  ChQice 


C-€4 


^ 


4,3  AMP 

Outpift 

$37,95' 


SAME  CHJTSTANDING  FEATURES 

*  Util^zftS  Uvyt  Trvtstonnsr 

*  Does  Noi  Hun  Hoc 

*  Piii^  Dirndl^  ink?  Any  Ce* 
Cofnmodorv  Ufnit 

»  O  All#  Urt  Used  For  AeicK3ns. 
PirjprHfib.  Mii^rie  Drives,  or 
P«d(«i  Radio 


•tVearWafrartty 

•  Extornai  Fuse 

«UL^|ipiiwid 
^AMUSTtortf 

CoAnnockre' owners 


•Tlis  m  Bi  the  l^st  C&4  PtMw  Soppty  Yi^  1^  CvQf  F>4trc)Qse* 
•Over$e%  0ICS4  Fsrfyrts  Were  Due  lo  Rmw  Siipply  MiNuidions* 

•NEW  FREE  CATALOG  JUST  OUT* 

ClH  1^  your  NEW  FREE  3^'  PB^ti  caEalcig  dF  ■|H»E4iily  ilBms  Inr  Amiga, 
CamrTKodQnB  and  IPM  T]iq  c.|il#ln^  czqntiiini;  10^  cost  rsptacBrnBiirl  cnips, 
pjirts.  ujig^ades,  34  dlagmtHlic  produclt.  i4jloriMl  ^HS  tap«s.  inierfaco^,  cwn- 
pMl«  pciwe:  Supply  Ime  and  othfrr  worldifMide  produdit  YOU  WON'T  Imd 
•nyvhofe  ee&e 


W«  $Kick  all  C^iimrnodore  replacBcnertEi'uporBde  chlpa .  (iFucFudtng  A  miga^ 


THE  GRAPEVINE  GROUP,  INC. 

1    ■  ■  I      3  Chestnut  St.      J^ari  f— i 
?^*"    Suffern,  NY  10901  I^B  I  ^  I 


*1 4  357-2424 


1-800-2927445 


FAX  914-357-i243 
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PktGOLD  MultiMode 

PK232,  PK8S  Owners  n 
Your  upgrade  is  here. 


Features:  Direct  Malldrop  support,  Binary 
FiJo  transfers.  Conference  bf Fdge.  Contlnyous 
monftoffn^  even  while  connected.  DOS  shell, 
Ad  van  ceo  Scroll  back.  Cut  and  past©  editor,  and 
more.  Simply  ttie  best  program  for  PKeS  PK232. 


r:z=  =— 


==  == :    J*-  NetView 
TNC  Status  Info 


^Cstat 


\  Function  Key  Line 


■■• 


Online  command 
and  mode  help. 

AMTOR: 

PK232    owners, 

Amtor  has  never 
been  so  easy  to 
us«.  On  screen 
you  see  whether 

you  are  sender  or ^ . 

receiver.  RQ  ortrgtfic,  FEC.  SELFEC.  AROllsten. 
etc.  If  you  have  a  PKBB,  and  upgrade  lo  the 
PK232,  you  II  find  AIVITQR  operaUon  as  easy  as 
Packet  using  our  "quick  connects*'  system  and 
other  operating  tooEs.  The  best  program  for 
Baudot,  Morse,  Navtex,  TDM,  Ascli  and  SIAM, 
the  A£A  Signal  Analysis  mode. 

Read  the  ABA  advertisement     Many 

superior  programs  have  been  written  for  Host 
Mode"  Know  what  program  iheyVe  talking 
about?  If  you  guessed  PktGOLD,  you're  rightf 

Ordering:     Price:  $59.95  (CA  add  Tax)  pius 
S5  S&H,    InterFiex  Systems  Design  Corp., 
P.O.  Box  6418.  Laguna  i^iguel,  CA  92607-6418 
(714)  496-6639  VISA  (UasterCard  welcome 


I 
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L 


D&LFABRICATION 
MAXRAD  INC.  and  AUSTIN  ANTENNA  LTD. 

MAXRAD  CHBOIIE  COiL  SERES 

UHB^SaOO      S«m!i«3da  144-174  IIHz  ?« $4 

MLF43()5       5/e«verrSii9y&430^iS0UHz5dB  mm 

yD6l444        T «6f 446  Dual BaidiM«^5dB  3i  §§ 

MAXI^AD  MOLDED  COIL  SB»S 
WH6-150       S/Bii*h«  144-174  MHz  adBfocnvny  model    22^ 

fiMHB-lSO      5Q  imveadB  144-174  MHz  al  biKJt  2124 

MUF-431}        S/&  OwrS«iffi«  430^450  MHrSde  24  40 

eMUF<430      SJSovie  SB  Mve  430-450  MHz  ^dSbtalc  29  7B 

MOtMTS 

M  3^-bodyfiKiuntwnhcoa)rafkdl>L2$§  1D.^ 

T  Trunk  Up  mount  *ith  m^  aJKJ  PL2Si9  15  €6 

G  Chrome  magnet  mount  1  g  1 1 

RG  ChrcMTie  magnei  rn&unt  wrth  fatogr  boot  20  50 

BG  Black  TTiagnet  mounit  20.96 

^BO  Blacit  magnet  mount  with  fubbsr  bMl  22.36 

AUSTIN  ANTENNA  LTD, 

SOOC  144^446  Dual  band  21.35 

Suburban       144/H23y44Stn'bandt>ase  station  69.95 

Triplexer        144/223/446  MHz  130  00 

DF  Q '€r  1 44  M Hz  Rba rglass  base  station  64. 95 

440  MH^  Fi  berglas^  sase  station  59JS 

Aniflnnas  From  SflMHi  [hrough  i  ,3GHz.  We  suppaft  220  M Hi 

Phone  Hours:  M&nda^  through  Thursday  06-00  to  08-00  PMCST 

Order  Line  t -600-533-51  SO    Inromation:  1-913^77-4788 
04  LfABRKJATION,  P.O.  BOX 6784.  LEAWOOO.  KS  665(5* 
Shipping  %%\f^:  No  extra  charge  F{)r  Mast^rcara.  Visa,  Discover 


.-.  I 


THE  RF  CONNECTfON 

"SPECIALIST  IN  RF  CONNECTORS  AND  COAX" 

Prlc* 
$    70 

175 

150 

,20 

.20 

5  00 

ISO 
3,95 
5  75 
6,00 
600 

*'THiS  LIST  REPRESENTS  ONLY  A 
FRACTiON  OF  OUR  HUGE  INVENTORY" 

THE  R.F.  CONNECTION 

21 3  North  Frederick  Ave.  ^1 1 W 

Gaithersburg,  MD  20877 

OFtOERS     1-600-763-2666 
INFO     301-840-5477     FAX     301 '069-3680 

PRICES  DO  NOT  fNCLUD€  SHIPPING 

PRICES  SUBJECT  TO  CHAft(QE 

VISA.  MASTERCARD.  ADO  4% 

yPSCOD  ADu5^QOPEHOHr3fiR 


Part  No. 

P^ScHptlon 

PL25&/USA 
S3  ISP!  050 

io*ic.  USA  made 

i-L  *-:?.'-;-.              WipnCflOi 

63-€22 

PL-259Te:.^^    r^rn^tusf^ 

R259^T 

U«F  Mate  saver  Teflon.  liSA 

U&175 

RedtK^erfprR&SS 

u&ne 

Rtflucer  for  RG-S9  &  WHY  S 

UG-21BAJ 

f4  Md>e  l?&8. 213  214.  large  body 

m\2mi 

n  MslePin  for  99l3/90fi6.  S2I4 

titow  tn  gCPkn 

tits  UGr2  IDflj  &  UG-2  IBfU  N's 

UG-21[>f9913 

14  Male  1of  RG^  with  991 3  Pin 

UG21B^9913 

H  Mate  for  RG  g  wtth  9913 1^ 

UG-146AAJ 

H  Mate  to SO'239,  Teflon  USA 

liGS3B^ 

N  Femate  to  PL  259.  Tefton  USA 
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Number  1 7  on  your  Feedback  card 


ARTER  'N'  BUY 


Turn  ycHir  olid  ham  and  oomputet  gear  into  cash  now.  Sure,  you  can  wart  lo^  a 
hamresi  to  try  and  dump  iL  but  you  know  you'll  get  a  far  rrvore  realistic  pnce  if  yuu  have 
It  out  wti€re  1 00,000  aclive  tiarn  pomntial  buyers  can  see  it  than  the  few  hundred  local 
har-ts  who  cofT^  by  a  flea  market  table.  Check  your  artic,  garage,  cellar  and  closet 
shelves  and  get  cash  for  your  ham  and  computer  gear  before  it's  tcx3  old  to  sail  You 
h  no w  y o  u '  re  rKit  goi  ng  to  use  it  agai  n ,  so  why  leave  it  for  your  widow  to  throw  out?  That 
stuff  isn't  getting  any  younger! 

The  71  flea  MarkeL  Barter  'n'  Buy,  costs  you  peanuts  (almost)— comes  lo  35c  a 
word  for  individual  (noncommercial)  ads  and  S1  >00  a  word  tor  commercial  ads.  [>on'! 
plan  on  tefling  a  iong  story.  Use  abbreviations,  cram  it  in.  But  be  ttonest  There  are 
plenty  of  fiams  who  love  to  fix  things,  so  it  it  doesn't  work,  say  SO. 

Make  your  list,  count  the  words,  including  your  call  address  and  phorie  number, 
tnctude  a  ctieck  or  your  credit  card  number  and  expirat^Ori.  tf  you're  i^lacing  a 
Commerctal  ad.  include  an  ^ddithonai  plione  number,  separate  from  your  ad. 

This  IS  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple  months 
before  the  action  starts;  then  be  prepared.  If  you  get  too  many  calls,  you  priced  it  low. 
It  you  don't  get  many  calls,  too  high, 

So  get  busy  Blow  the  dust  off,  check  everything  out,  make  sure  it  stiH  works  right 
and  maybe  you  can  help  make  a  ham  newcomer  or  retired  old  timer  happy  with  (hat 
rig  you're  not  using  now.  O^^  you  might  get  busy  On  your  computer  and  put  together  a 
list  of  small  gear/parts  Id  send  to  tt>ose  intonslad? 

Sertd  yoiir  ads  md  payment  to  the  Baff&t  n'  Buy.  Sue  Conner!.  Forest  Road. 
Hancock  NH  03449  and  get  set  for  the  phone  c»ifo 


CHASSIS,  CABINET  KITS  SASE. 
K3IWK.  SI 20  Harmony  Grove  Rd.,  Dover 
PA  1 7315.  BNB259 

CLASSIFIED  RADIO  Buy/Sell/Tfade  Ad- 
verliie  FREE,  pay  onty  if  equipment  sells. 
SIS  rriax*  Twice  mofUhly  Easy  to  read' 
Subscriptions  Only  $l2/yr.  Free  Samp^, 
ad  line  1  (800)  553-9175.  FOB  24S-S. 
Jone  sboro  G  A  30237;  BN  B263 

HOME-BREW  PROJECTS  lists  for 
SAS.E.  Kenneth  Hand.  P.O.  Box  708. 
Easr  Hampton  NY  11937.  BNB264 

TRANStSTORS  RF  FOR  SALE:  LooKifig 
for  repair  shops,  manufacturers  and  deal- 
ers. MRF454.  MRF455  senes  TOSHIBA 
2SC2290,  2SC2879.  and  more.  Call  (800) 
842-1489.  BNB265 

ANTIQUE  RADJOS,  tubes,  wiring  dia- 
grams, 4  literature,  send  2  stamps  loVRS. 
P,0,  Box  541  (ST).  Gaffstown  f^H  03O45 
fof  large  list.  WHBS&^ 

HAM  RADtO  REPAJR  CENTER  .quality 
workmanship.  Solid  state  or  tube,  ail 
makes  and  models.  Also  repair  HF  amplifi- 
ers. A'2  E  lee  ironic  Repair.  3636  East,  In* 
dian  School  Rd,,  Pheonix  AZ  8501B.  (602) 
956-3024  BhtB267 

QSL  CARDS-  Look  good  with  lop  quality 
printing  Choose  standard  designs  r^r  fulty 
customised  cards  Better  cards  mean 
more  returns  to  you.  Free  brochure,  sam* 
pies.  Stamps  appreciaied  Chester  QSLs. 
Oapt  A,  310  Commercial.  Emporia  KS 
66801 ,  or  FAX  request  to  (316)  342-4705. 

BNB434 

ROSS^  $»$  NEW  Ayga$l  (ONLY)  SPE- 
CIALS: LOOKING  FOR  THAT  HARD  TO 
FIND  ITEM??  KENWOOD  SM-230 
S844.90,  TH'26AT  $26500.  TH-75A 
S399.00.  TM-631A  $620.00.  TS-4S0S 
$CALL.  TS'BSOSAT  $1,609  90.  IS- 
940SAT  $1,999.90,  TS-SSOSAT 
$3,329. 90:  ft^FJ  81  5B  $45,90,  948 
$104.90,  986  $239.90,  1270B  $129  90; 
HEATH  KIT  HW-2P  S279.99;  NVE  VIKING 
MB-V-A  S644.90.  MBl-02  St  79  90;  ROHN 
45AGt  $159  90.  25G  $83.S0.  TELEX  HV- 
GAIN  CEM5II  S229  90,  1B8S  $233.90. 
YAESU  FT-311RM  $369,90,  FT-6S0 
$1,349.90.  FT'709R  $289.99.  FT-747GX 
$689  90;  ICOM  229H  $379  50.  24 AT 
$389.90.  28H  S419.90.  Z7A  $369.90. 


3200A  $459,99,  SEND  S.A.S.E,  FOR 
USED  LIST  ALL  LXO,  (LIMITED  TIME 
OFFER)  LOOKING  FOR  SOfiflETHlNG 
NOT  LISTED??  CALL  OR  WRITE  Over 
90^  ham-f etated  itents  m  stock  for  imme- 
dmte  shipment  Mention  ad.  Prices  cash. 
FOB.  PflESTON.  HOURS  HJESDAY- 
FRTDAY  9  00  TO  6:00.  9.00-2:00  P.M. 
MONDAYS  CLOSED  SATURDAY  S 
SUNDAY.  ROSS  DISTRIBUTING  COM^ 
PANY.  78  SOUTH  STATE,  PRESTON  ID 
83263.  (208}  852-0830,  BNe654 

SIMPLE  LABEL  PROGRAM  Easy  to  use 
IBMflBM  compatible.  Send  SI 0.00  with 
$2.00  S&H  to  Emit  Kubanek  W8BVB. 
6298  Old  AHegan  Rd.,  Saugatuck  Ml 
49453.  BNB691 

ROSS'  S$SS  USED  August  SPECIALS: 
KENWOOD  TS-440S/WAT  E1 ,069  90.  TL- 
922A  $1,399.90,  SP-230  $65.90,  AT  230 
$199  90.  TS'830S  S799  90.  VFO*230 
$3D9.9D;  TEN-TEC  225  $99,90,  229B 
$249.90, 260  SI  39.90. 562  SI  ,699.90. 960 
$189.90,  FT-301D  $379  90.  FT^747GX 
$629.90,  FTV^eSOB  $169  90,  rr*411 
$249.90,  FP-aOl  SI  09  90  LOOKING  FOR 
SOMETHING  NOT  LISTED^?  CALL  OR 
SEND  S.A.S.E..  HAVE  OVER  185  USED 
ITEMS  in  stock  MENTION  AD.  PRICES 
CASH,  FOB  PRESTON,  HOURS  TUES- 
DAY-FRIDAY 9.00  TO  6:00,  9:00-2:00 
P.M.  MONDAYS  CLOSED  SATURDAY  & 
SUNDAY  ROSS  DISTRIBUTING  COM- 
PANY. 78  SOUTH  STATE,  PRESTON  ID 
83263,  {7m  652-0&30.  BNB709 

HAM  RADIO  REPAIR  Experienced,  reli- 
able service.  Robert  Hall  Electronics^ 
1660  McKee  Rd.,  Suite  A,  San  Jose  CA 
9S1 16,  (406)  729-8200.  BNB7S1 

WANTED^  Ham  e^yipmeni  and  other 
property.  Tt>e  Radio  Club  of  Juntor  H»gti 
SctKJOl  ^  NYC.  Inc.,  is  a  nonprofit  or§airi- 
zation,  granted  501(01(3}  flatus  by  the 
IRS,  incorporated  with  thie  goal  of  using 
the  Itieme  of  ham  radio  to  furltier  and  en- 
hance the  education  of  young  people  na- 
tionwide Your  property  donation  or  finan* 
cia)  support  would  be  greatly  appreciated 
and  acknowledged  with  a  receipt  tor  your 
tax  dediictible  CQntnt>utton.  Please  ^ook 
over  whatever  unwanted  equipfnent  you 
may  tia^/e,  and  dt  us.  We  wtlr  pich  up  of 
arrange  shipping.  You  wilt  receive  I  he  tax 
deduction,  but  most  important,  the  prtvi- 
lege  of  Knowing  that  your  gift  really  made  a 


difference  m  the  education  and  upbring^ 
ing  of  a  child.  Meet  us  on  the  WBZJKJ 
CLASSROOM  NET,  1 100  UTC  on  7.238 
MHz.  and  hope  to  see  you  at  the  SOUTH- 
WESTERN DIVISION  CONVENTION  in 
August,  Write  us  at^  The  RC  ol  JHS  22 
NYC,  INC.,  P.O.  Box  1052,  New  York  NY 
10002  Round  the  clock  HOTLINES^ 
Voice  (51  ei  674-4072,  FAX  (516)  674- 
96CO.  BNB762 

^'KAMLOG  '  COMPUTER  PROGRAM 
Full  features.  1B  modules  Auto-logs,  7- 
band  WAS/DXCC.  Appie,  IBM,  CP^M. 
KAYPRO,  TAMDY.  CRS  $24.95.  73- 
t<A1  AWH.  PB  2015.  Peabody  MA  01960. 

BNB77S 


LAMBDA  AMATEUR  RADtO  CLUB  Inter- 
naik>nai  amateur  radio  Club  for  gay  and 
lesbian  hams.  On-air  skeds.  monthfy 
newsieiter,  and  annual  gathering  at  Oay^ 
ton.  (215)  97e-LARC,  P.O.  Bok  24610. 
Philadelptiia  PA  19130.  BNB812 

INEXPENSIVE  HAM  RADIO  EQUJP- 
MENT.  Send  postage  stamp  fof  list  Jim 
Brady— WA4D SO.  3037  Audrey  Dr.,  Gas- 
tonta  NC  26054 .  eNB890 

GREAT  CIRCLE  MAP  custom  plotted  in 
four  colors,  centered  on  your  QTH,  22"  x 
24".  (^unfries  identified  by  prefix.  Plastic 
laminated.  $35  ppd.  Vector  Control  Sys- 
tems. 1655  No,  Mountain  Suite  104-45, 
Upland  CA  91 786.  Tel.  (714)  985-6250 

BNB900 

BATTERY  PACK  REBUILDING:  SEND 
YOUR  PAGK/4flHR  SERVICE  ICOM: 
BP2/BP3/BP22  $19.95,  BP5/BP8/BP23 
$26.95.  BP24/BP70  $26,95,  BP7  S32  95. 
KENWOOD  PB21  $15,95,  PB21H/PB6 
$22.95,  PB2S;26  $24.95.  PB2/PBe 
$29  95.  YAESU:  Fr4B9  $19.95.  FNB10/17 
$23.95,  FNB11  $29.95,  FNB3/4/4A 
$36.95,  STS:  AV7e00  $27.95.  ZENITH/ 
TANDY  LT  PACKS  $54  95  ^U^  DO-IT  IN- 
SERTS' ICOM  :BP3mPZ2Sl6,9S,BPS/8/ 
24^70  $2t.95.  KENWD;  PB2T  $12  95, 
PB2TH $18.95,  PB24/25/26 $19  95.  TtM- 
P07S  $22-95.  YAESU:  FNB9  $16.95, 
FNeiO/17  $18.95,  FNB4/4A  $32.95  AZ- 
DEN:  $19  95.  "^NEW  PACKS":  ICOM 
BP8B  (BS  CHG)  $32  95.  SANTEC:  142/ 
1200  $22.95,  YA£SU:  FNB2/500  $19  95. 
Ft4B2^§00  $23.95.  FNB17  $3495,  FREE 
CATALOG.  $3  00  Shipptng/order, 
PA* 6%.  VlSA'M/€  *$2.00.  CUNARD. 
R,D.6  BOX  1 04.  Bedlord,  PA  15522  (814) 
623-7000  8NB913 

WANTED:  BUY  &  SELL  All  types  of  Bec- 
tr on  Tubes  Call  tolMrae  1  (800)421-9397 
Of  1  (612)  429-9397.  C  &  N  Electronics, 
Harold  Bramstedt.  6 104  Egg  Lake  Road, 
Hugo  MN  55038.  BNBgiS 

COMMODORE  64  HAM  PROGRAMS-B 

disk  Sides  over  200  Ham  prograrrrs 
$16  95.  25c  stamp  gats  unusual  software 
caiaEog  of  Util^tias.  Games,  AduH  and 
Briiish  Disks.  Home-Spun  Sottware.  BOK 
10S4BB,  EsteroFL 33928.  BNB917 

JUST  IMAGINE  your  omv  beautiful  Blue 
Ridge  mountain  top  QTH — selling  my  323- 
acre  ChristmaiS  1*««  farm — alt  or  part- 
trees  optiortal  KK4WW,  Floyd  VA  (703) 
763-3311.  BNB966 

CUSHCRAFT,  Bar  iter  &  Wiliiamson,  pow- 
er supplies,  rotors,  baluns,  center  insula- 
tors. J  adder  line,  coax^  connectors,  sur- 
plus  lubes.  ATKtWSON  &  SMITH,  17 
Lewis  St.,  Ealontown  f^  0T724  1  (SOO) 
542-2447  BNB9S7 


FREE  Ham  Gospel  Trecfe,  BASE.  N3Fn", 
51 33  Gfatnercy.  Clifton  Hts.  PA  19018. 

iNB360 


PRJNTED  CtRCUrr  BOARDS  for  projects 
in  73,  Ham  Radto,  QSLARRL  Handtxxik. 
List  SASE,  FAR  Circuits.  18N640  Raid 
Dt..  Dundee  IL  601  IS.  6NB366 

SATELLITE  MONTHLY  AUDIO  CODES  1 

(900)  HOT-SHOT.  Intended  tor  testing  on* 
ly,  $3.50 per  call.  eNB976 

AZDEN  SERVICE  hf  former  factory  tech- 
ntcian.  N»Cd5  $36  95  plus  shipping. 
Southern  Technoiogies  Amateur  Radio, 
Inc.,  10715  SW  190  St.  #9,  Miami  FL 
33157,  (305)  236-3327.  BNB979 

COMMODORE  64  REPAIR  Fast  turn 
around  Southern  Technologies  Amateur 
Radio.  10715  SW  190ih  Street  ^,  Miami 
FL  33157,  (305>  238-3327.  BNB9a2 

TRAVEL!  HIGH  INCOME!  Radio  officers 
neeO^  for  shipboafd  employment.  Must 
have  FCC  Second  Ctass  Radiotelegraph 
(icense  and  baci^ground  in  electronics. 
Salary  approximately  $4,000  monthly  to 
start,  Including  vacation  plus  full  benefits. 
Rae  Echols,  W7FFF.  American  Radio  As- 
sociation, 5700  Hammonds  Ferry  Road, 
Li  nthicum  Hetghis  MD  2 1 090 .      BN  B9S3 

IT^S  BACK  ANO  BIGGER  THAN  EVER: 
THE  HW-8  HANDBOOK.  Modificaiiorts 
for  the  Heath  HW  series  of  QRP  r^gs,  A 
must  for  every  OR Pe r.  $7 .95  pi u s  $  1 .00  for 
first  class  postage,  or  DX  $14.95  air,  to 
Michaoi  Bryce  WB6VGE,  2225  Mayflower 
NW.  Massillon  OH  44647,  BN69a4 

AMfOA,  MACII^TOSH,  ATARI  XLTXE^T 
Amaieur  radio  aj>d  eleclronics  PD  soft- 
ware. $4  OOper  disJt.  Send  2-stamp  SASE 
for  catalog.  Specify  which  computer! 
WA4EFK.  Bqk  1646.  Orange  Park  FL 
3Z067'ie46.  BNB992 

VIDEOCIPHER  ll/Scanner/Cable/Satel- 
lite  n^odification  arni  repair  books.  Cata^ 
log,  S3,00.  TELECOOE,  P  O.  Box  6426^ 
PE.  Yuma  A2  S536&€426.  8140994 

COMPONENTS  QRO-ORP  LSASE 
KA70JY.  Box  ^70,  Jackson  WY  83001. 

BN8995 

OIPOLES  CUSTOM  MAOE  for  your  fre^ 
quency.  Information  SASE,  Beacon  Hill 
Antenna  Works,  201  Cktach  House  Dr^ve, 
Madtson  Wt  53714.  BNB99e 

SURPLUS  Huge  quantities  toMiestprhCto 
in  America.  Catalogs^  $3.  Surplus 
Traders,  Box  27€.  Alburg  VT  05440. 

BNB997 

NEW  RADIO  BUFFS  SPECIALS:  AMERU 
CA  SBEST  TEN-TEC  OMNI'V  $1850.00. 
PARAGON  $1850.00.  NEW  DELTA 
$1399.00.  ARGONAUT  QRP  $119900. 
961  POWER  SUPPLY  $219  00,  HER^ 
CULES II  $  1 190.00,  TFTAN  $2635.00,  AU- 
TO TUNER  $899.00;  JAPAN  RADIO  CO 
JRC  135HP  $2499  00.  JRC  135  STAN- 
DARD  $  1 599,00.  NRD  526  $999.00.  NRD 
535  $1599.00;  ASK  FOR  PRICE  ON  ALL 
ACCESSORIES.  WE  ALSO  CARRY 
ICOM,  MFJ.  B4W,  AM  ECO.  COMET. 
KLM/MIRAGE.  SPi-RO,  SANGEAN.  AOR 
SCANNERS,  and  many  more  amateur 
Items.  CALL  HENRY  N4EDQ  at  RADH3 
BUFFS  AMATEUR  RADIO  SALES.  Qf 
write:  4400  HIGHWAY  19A,  MOUNT 
DORA  FL  32757.  TEL.  1  (flOO)  e2S-6433; 
AFTER  HOURS.  FAX  1  (904)  589-5576 
OUR  STORE  HOURS  ARE:  MON  thru 
FRI^  10  A.M.  tiil  5  P.M.  EST.  BN699e 

MOTOROLA  REPEATERS  (solid  state) 
$200.  Motorola  signal  generators 
rn034B) 25-960  MHz  $250,  VHF  m&bi*0» 
$90,  antennas,  test  equipment,  etc.,  ask 
for  list  Have  several  of  each.  Reo© 
VE6WCA  Ph/Fax  ^403)  436-3427. 

BN8999 
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ASTROIM 

CORPORATiaiM 


9  Autry 

Irvine,  CA  9271 8 
(714]45B-7277 


MODEL  VS-50M 


ASTRON  POWER  SUPPLIES 

«  HEAVY  DUTY  •  HI6H  QUALITY  «  HU66ED  «  RELIABLE 


SPECIAL  FEATURES 

•  SOUD  STATE  ELECTRON! CAUY  REGULATED 

•  FOLD^BACK  CURRENT  LIMITING  Protects  PtMrtr  Supply 
trom  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTtON  on  all  Models 
pxcepi  RS  BA.  IIS4A,  RS  6A,  RS-4L.  RS-5L 

•  MAINTAir^  REGULATION  &  LOW  RIPPLE  at  low  line  Input 
Voltage 

•  HEAVV  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  RISE 

•  THREE  CONDUCTOR  POWER  CORD  except  ior  RS  3A 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U^S.A, 


perfohmance  specificatioks 

•  INPUT  VOLTAGE:  10&-126VAC 

•  OUTPUT  VOLTAGE:  13J  VDC  ±  0.05  volts 
(tntornally  Adjustable:  1M5VD0) 

•  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
low  Ime) 

•  All  units  available  in  220  VAC  input  voltage 
(except  tor  SL-11A) 


SL  SERIES 


MODEL 


ColDfs  Continuous 

Gray     Blade     Outy  [Amps] 


LOW  PROFILE  POWER  SUPPLY 
SL'im  «  •  7 


ICS* 
(Ampil 


11 


Stze  [INI 
H  »  W  ^  0 


2%x7%x9^/* 


Shlpgjni 
Wt  Ubs-l 


11 


RS-L  SERIES 


Continuous  ICS*  Size  [IN) 

MO[}EL  duty  [Ampe)  [Amps)  N « W » 0 

POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 
RS-4L  3  4  3'Ax6Vix7'A 


RS-5L 


3V?  %  eVa  X  Vk 


Sttlpping 
m  (lhs.1 

e 

7 


RM  SERIES  MODEL  RM-dSM 


RSrA  SERIES 


MODEL  RS-7A 


RS-M  SERIES 


19"  RACK  MOUNT  POWER  SUPPLfES 

Conllnuflus 
MQ[)EL 
RM-12A 
RM-35A 
RM-50A 
RM-60A 

Separate  Volt  and  Anfip  Meters 
HM-12M  9 

RM-35M  25 

RM'SOM  37 

flM-60M  50 


Duty  [Ampsl 
9 
25 
37 
50 


IDS* 
(Amps) 
12 
35 
50 
55 

12 
35 
50 
55 


SFze  [INI 
HxWxD 

5V^x19x8y4 
5%  X 19  X  12  V? 
5'Axl9xl2V7 

7x19x12'/3 

5'Ak19xB'A 
5V-  X  19  X  12'^ 
5%  X  19  X  12^A 

7  X  19  X  12  V? 


Shipping 
Wt.  (lbs!) 


16 
38 
50 
60 

16 

38 
50 
60 


MIIEL 

ftS-3A 

RS-4A 

ftS-5A 

RS-7A 

RS-7B 

RS"10A 

RS-12A 

RS-128 

RS^20A 

RS-35A 

RS-50A 


Gny        iM 


9 


« 


Ciilriiflus 
Ditf  |A«ps| 

2.5 

3 

4 

5 

S 
7,5 

9 

9 

16 

25 

37 


ICS" 

|A«I*) 
3 

4 

S 

7 

7 
10 
12 
12 

m 

35 
50 


Sizi  |fN| 
N  X  W  X  D 

3  X  43jn  X  5% 
3^  X  6^  X  9 

Z-'h  X  m  X  7% 
3'A  X  6%  X  9 
4X  TVs  X  in 

4  X  7Va  X  10^ 

Ax7^hX  10^4 

5  X  9  X im 
5x11  X  11 

6  X  13^4  X  11 


Shifpiii 

WL(fks.) 
4 
5 
7 
t 
10 
11 
13 
13 

te 

27 
46 


MODEL  RS-35M 


VS-M  AND  VRM-M  SERIES 


-  -^t  ^ 


MODEL  VS-35M 


RS-S  SERIES 


MODEL  RS-12S 


MODEL 

•  SwTtthaWe  volt  and  Amp  meter 
BS-12M 

*  Separate  volt  arnf  Amp  melers 
RS^20M 

RS^3SM 
RS^SOfil 


CoitiitOiS 
Qily  [Aflpt] 


16 
25 
37 


ICS^ 
[A»pt] 

12 

20 
3S 
50 


Sizi  (IN) 
H  X  W  X  B 

4^  X  8  X  9 

S  X  9  X  10% 

5x  11  x11 

6X  13%  X  11 


Sbippiii 

WL  [ils.l 
13 

19 
27 
46 


Separate  Volt  and  Amp  Meters  •  Output  Vtoltage  atfjustable  from  2-15  volts  •  Current  limit  adjustable  from  i  5  amps 


to  Full  Load 

MODEL 

VS'12M 
VS'20M 
VS-35M 
VS-50M 


Contlniiftiis 

DulV  (Amps) 

@13.8VDC  @10VDC  @SVDC 

9               5  2 

1$              9  4 

25             15  7 

37             22  TO 


*  Vai table  rack  mount  power  supplies 
VEM'35M  25  15 

VRW-50M  37  22 


7 
10 


ics- 

(Aapil 

@i3.ev 

12 
20 
35 
SO 


35 
50 


5l;a  [IN| 
H  X  Wx  D 

4!^  X  8  x  9 

5  X  9  X  10'^ 

5X11  X  11 

6  X  13%  X  IT 


5%  X  19  X  1211 
5V4X  19X12^ 


Shippffli 

m,  (lbs.) 

13 
20 
29 
46 


SO 


Built  in  speaker 

MODEL 

RS-7S 

RS'tOS 
RS42S 
RS-20S 


Cdois 


GriV 

9 


Oitf  lAnpi] 
5 

7.5 
9 
18 


ICS' 
Aipi 

7 
10 
12 
20 


Ha  (INI 

N  X  W  X  D 

4  X  7^^  X  lO^A 

4  X  7^  X  lO^A 

4W  X  8  X  9 

5  X  9  X  W/i 


Sbippiif 

Wl.  [tit.) 
10 
12 
13 
18 


*IC&--lntermit4ent  Communfcation  Service  (50%  Outy  Cycle  Smin.  on  5  min.  ofl) 


ChR€LI  IS  ON  READER  SERVICE  CARD 


NiJiiiii«f  ia  on  your  Feedback  card 


Above  AND  beyond 

VHF and  Above  Operation 


aL  Hoaghion  WBBtGP 
San  Diego  Microwave  Group 
6345  Badger  Lak€ 
SanDiegoCA92U9 

Lasers  and 

Photo  multiplier  Tubes 

H  has  been  a  year  since  the  FET 
swilcher  AC  power  invener  appeared 
in  Ihfs  cotumn^August  1990*  in  tact. 
The  basic  switch  driver  has  been  used 
in  quite  a  few  differant  applications. 
The  photomuillpNer  tube  (PMT)  cov- 
ered this  month  uses  a  modified  ver- 
sion of  this  power  supply  to  deliver  the 
high  voltage  required  for  proper  opera- 
tion. The  PMT  Is  a  sensitive  detectof 
used  in  the  receiver  portion  of  the  sys- 
tem. Now  for  a  little  aboul  the  power 
supply  and  PMT  requifements. 

FMTs  and  Gain 

The  laser  receiver  described  last 
month  used  a  low  voltage  pin  diode- 
Further  improvements  can  be  made 
by  using  a  PMT  with  higher  sensitivi- 
ties. The  pin  diode  circuit  ts  modified 
by  removing  the  first  op  amp  to  prevent 
too  much  gain  from  the  PMT.  In  the 
end  I  used  a  single  op  amp  tied  directly 
to  the  LM366  audio  amplifier  Steve 
Noll  WA6EJ0  used  an  1^387  m  his 
system,  and  eitpenmentatkjn  proved 
him  correct.  The  modifications  are 
due  to  the  faci  that  PMT$  are  mucti 
more  sensitive  when  compared  to 
photo  diodes,  in  fact^  PMTs  have  gains 
(current  amplification)  lliat  run  in  the 
millionsl 

Photo  multiplier  tubes  are  electron 
tubes  that  receive  light  (a  stream  of 
photons)  and  convert  it  to  electric  cuf* 
rent.  A  photo  cathode,  the  first  element 


Figure  1.  The  931  photomufti0er  {PMT),  shomng  currBftf 
paiff  from  phdo  cathode  {ttght  mputj  to  each  dynode  in- 
voived  in  current  amptification.  Current  gain  is  very  high 
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of  the  tube,  intercepts  the  light,  then 
emits  electrons  (or,  if  v^^lj  prefer,  repels 
electrons  because  it's  intercepting 
positive  photons}  towards  tr^e  first 
dynode. 

This  first  dynode  is  more  positive 
than  the  cathode,  and  attracts  the 
electfons  However,  due  to  electron 
bounce,  when  electrons  hit  the  dy- 
node. ihey  collide  wUti  other  electrons 
on  the  dynode  and  join  the  original 
electrons  at  some  exit  angle.  They  are 
attracted  by  the  next  dynode  (more 
positive)  before  they  can  return  to  the 
Hrst  dynode.  See  Figure  1.  You  might 
also  yse  the  old  pool^able  analogy  to 
visualize  all  this  activity.  This  process 
continues  through  nine  successive 
dynode  stages,  providing  very  high 
current  gains  for  a  very  smalt  input 
^9n9i. 

Electron  fexjunce  happens  in  every 
^ectfon  tybe,  but  a  grid  type  structure 
near  the  plate,  called  the  suppressor, 
is  tied  to  the  cathode  potential.  It  repels 
electrons,  sending  them  back  to  the 
ptate  ind  redui^ing  secondary  emis- 
sions. In  the  PMT,  the  opposite  is  re- 
quired in  order  to  obtain  current  gain. 

PMTs  can  tse  so  sensitive  that  when 
they  are  used  fof  very  iow  hght  appli- 
cations, such  as  astronomy,  they  are 
contained  m  magnetic  shields,  and 
cooled  to  very  low  temperatures.  The 
magnetic  shielding  limits  escternal 
forces  affecting  the  electrons  as  they 
are  reflected  internal  to  the  tube's 
elements  (dynodes).  and  maj^imizes 
performance. 

As  you  cen  see  in  Figure  2,  the  inter- 
nal construction  of  the  dynode  is  differ- 
ent in  the  various  types  of  PMTs.  Some 
types  are:  the  Side-On,  the  tHead-On 

(compact,  with  fast 
response:  like  the 
931)*  the  B05c*and- 
Grid  (general  lypro^ 
vides  best  uniform 
mity  and  sensitiv- 
ityj,  and  the  Vene- 
tian Blind  (high  out- 
put, slow  response 
time).  Alt  of  these 
PMTs  work  very 
well,  as  time  re- 
sponse is  not  a  crJI- 
Fcal  factor  for  our 
applications. 

The  931  andsinrv 
Qaf  types  of  PMTs 
require  a  power 
supply  voltage 
near  1000  voits, 
and  2  to  3  mA  of 
current  for  the  tube 
and  resistor  net- 
work. The  power 
supply  connec- 
tions for  a  931  PMT 
are  shown  in  Fig- 
ure 3,  This  res  is* 
tance  network  is 
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Rgure  2.  Various  types  of  photomuttipfters. 


usually  contained  in  a  welt-instiiated 
tube  socket  base. 

The  change  to  itie  circuit  is  minimal. 
With  a  PMT,  ail  you  need  is  a  high 
voltage  capacitor  coupling  the  PMTs 
output  io  the  detector's  audio  pream* 
plifler  circuit.  A  high  voftage  capacitor 
is  necessary  since  PMTs  operate  at  a 
potential  around  1  kV,  arnj  you  don't 
want  high  voltage  leading  (rtto  the  low 
voltage  audio  circuit. 

The  Power  Supply 

The  PMT  power  supply  uses  the  ba- 
sic switch  driver  coupled  with  a  hand- 
wound  toroidal  step^up  transformer  to 
produce  a  home  constructed  1  kV  pow- 
er supply  a1  a  few  mA.  The  power  sup- 
ply application  was  covered  in  detail  in 
the  August  1990  column.  {Ed.  noiB: 
See  the  May  1991  Updates  section  for 
ihesch&mBtk:.}\n  that  application,  a  24 
volt  center-tapped  transformer  was 
used,  driving  tt  backwards,  which 
made  the  primary  the  ItQ  volt  AC  out- 
put. Depending  on  the  current  rating  of 
the  24  voH  winding,  you  oould  obtain 
1 00  or  so  watts  of  power  at  1 1 0  volts  AC 
f  rom  Ih  is  simple  system.  In  our  applica- 
tion, the  24  volt  transformer  is  replaced 
with  a  home-wound  torotd  step-up 
transformer. 

The  construction  of  a  power  supply 
meeting  the  PMT's  voltage  require- 
ments fit  wet!  with  the  FET  switcher 


design  What  was  desired  was  a  sys- 
tem to  operate  from  12  volts  for 
portable  operation.  Construction  On  a 
step-up  transformer  was  started  by 
winding  a  ferrite  bobbin  (cup  core 
transformer).  The  cup  core  type  was 
selected  due  to  the  ease  of  winding  a 
high  number  of  turns  required  for  jhe 
secondary.  The  secondary  was  wound 
by  hand,  and  a  very  smalt  transfom>ef 
resuHed,  By  using  a  ferrite  cup  core 
transformer,  the  entire  unit  can  be  con- 
structed in  a  very  small  contair^er. 

The  ferrite  bobbin/core  can  be  or- 
dered new  or  obtained  in  surplus.  The 
transformer  construction  uses  a  single 
ferrite  cup  core  that  is  about  an  inch 
and  a  half  in  diameter  and  an  inch  high. 
ThB  cup  core  transtonner  is  construct- 
ed of  two  identical  ferrite  halves  that  sit 
on  top  of  each  other  and  contain  an 
iniafnal  plastic  ttobbin.  This  botibin  is 
removed  to  facilitate  rapid  winding. 
Compared  to  a  toroid.  the  bobbin  can 
be  more  easily  wound. 

The  bobbin  (transformer)  is  very  sim- 
itar to  a  sewing  machine  bobbin.  I  was 
abfe  to  wind  a  primary  of  54  turns  cen- 
ter-tapped #24  gauge  wire  with  a  layer 
of  insulating  Mylar  and  transformer 
tape  (to  isolate  the  primary  from  sec- 
ondary) in  aboyt  three  minutes.  The 
secondary  required  about  1800  turns 
of  #36  gauge  wire  to  obtain  the  1  kV 
needed  for  Ihe  PMT.  A  small  gauge 
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Figure  3.  Scfiematic  di&gram  of  a  $3t  PMT,  showmg  resistor  nefyvork  srtd  high 
voitsg&. 


wire  is  used  for  the  secondary,  since 
the  PMT' s  currant  there  is  only  1  to  2 
mA,  The  wire  gauge  is  not  critical. 

In  the  mitial  lest  transformer,  I 
scf amble-wound  the  secondary  in  on© 
large  coit.  I  have  to  admit  I  lost  count 
several  limes  on  the  exact  numder  of 
turns,  but  it  was  close  to  \  800,  Normal' 
ly  \  would  have  raid  a  layer  of  (ape  every 
200  lurns  or  so  to  give  voltage  flash- 
over  protection  on  the  secondary,  but  I 
didn't  do  this  to  the  that  transformer. 

The  enamel  wire  should  be  good  to  1 
kV,  but  why  push  il  as  I  d^d  with  the 
prototype?  When  finished  i  had  pfenty 
of  room  for  the  six  or  so  layers  of  Mylar 
insuiattng  tape,  which  would  hold 
voltage  io  lower  limits  m  each  separat* 
ed  winding  bundle.  Other  insulating 
material  can  be  used. 


It,  as  it  can  draw  quite  an  a  re  that  I  don't 
wish  to  be  near.  Just  use  good  insula- 
tion procedures  and  good  construction 
techniques,  and  keep  you  hands  out  of 
rl  when  il  is  on.  Can't  say  ft  enough: 
SAFETY  FIRST. 

Mailbox 

Joe  Foss  USN  on  the  SS  Cfevefand 
writes  that  he  found  3n  old  copy  of  73 m 
Subic  Bay  RP.  He  enjoyed  the  artrcle 
covering  the  30  MHz  IF  amplifier  used 
in  t^e  receiver  for  10  GH^  microwave 
wideband  FM,  He  wanted  to  byild  one* 
but  knew  that  Radio  Shack  doesn't 
stock  the  main  ingredient — the  TDA- 
7CI00  Chip.  Well,  Joe,  the  chip  comes 
with  the  kil  along  with  a  few  oiher  pans 
that  I  can  muster  up  to  help  defray 
costs.  It's  amazing  how  many  of  these 


Once  the  transformer  was  complet- 
ed, I  found  that  due  to  an  en^or  in  wind- 
ing (turns  ratio)  I  had  too  much  output 
voltage  for  a  cufrer>t  draw  at  2  mA.  I 
cou^d  have  opened  up  the  transformer 
and  removed  turns,  but  I  decided  it 
would  be  better  to  put  a  voltage  regula- 
tor in  I  he  switching  input  circuit,  and 
regulate  the  DC  voltage.  This  way  I 
could  set  the  output  voltage  to  com^ 
pensate  during  te$t  evaluations  for  dif- 
ferent type  Gfi  tubes.  A  minor  vanation, 
but  part  of  the  prototyping  game. 

AJI  thai  was  required  was  an  LM317 
adjustable  voltage  regulator.  I  set  the 
voltage  to  the  9  to  10  volt  range  for 
input  to  the  switcher  and  obtained  1  kV 
output  with  ease.  A  small  pot  controlled 
the  DC  regulated  voltage.  The  LM317 
required  a  heat  sink,  as  il  was  passing 
3  half  amp  of  current  at  1 2  volts  for  this 
drouEt  but  that's  a  small  price  to  pay 
for  such  easy  voltage  control.  I  ran  the 
prototype  for  three  hours,  arnj  il  did  not 
fatter.  I  did  detect  some  transformer 
heating,  but  this  was  slight,  as  with  the 
switching  FETs.  I  am  always  suspi- 
cious of  something  that  works  the  first 
time* 

NOTE:  Use  caution  with  this  power 
supply,  as  it  can  deliver  a  lethal  jottf 
Always  keep  safety  in  mind  wtwn  work* 
ing  with  high  voltage.  Do  not  thmk  that 
just  because  it  provides  only  a  small 
current  il  is  r>ol  serious,  THINK  AGAIN! 
If  you  need  proof » this  baby  will  provide 


simple  kits  have  surfacad  on  the  mn 
crowave  t)ands  since  the  first  articla 
went  out,  I  stili  use  mine,  and  it  did  not 
have  a  PC  board,  bemg  the  prototype. 
Cost  of  the  kit  is  still  SI  0  postpaid. 

Steve  Caesar  KFBLW  is  planning 
several  microwave  beacons  using  sim- 
ple keyed  CW  oscillators  for  the  bands 
450  MHz  and  up  (ihe  70cm,  35cm.  and 
23cm  ham  bands).  1  supplied  a  beacon 
CW  IDer  for  the  pmject- 

Junji  Tamura  JHIMNOY  obtained  a 
phase-locked  bnck  from  me  and  re- 
ports fl  arrived  safely  in  Japan,  He  was 
very  happy  to  find  some  3MA  connec- 
tors  and  voltage  regulators  in  the  pack- 
age. These  are  difficult  to  get  in  Japan, 
he  says.  When  Junji  completes  the 
negative  20  volt  power  supply,  the 
brick  oscillator  will  be  tested  in  the  lab 
at  the  Japan  Amateur  Radio  League.  I 
sal  Ihe  brick  up  for  1 0.0040  GHz  to  use 
with  a  430  MH2  SSB  radio  for  operation 
on  10,475  GHz.  Iheir  portion  of  the 
band, 

I  am  gathering  components  for  a 
weather  satellite  receiver  operating 
on  1691  f^Hz,  and  i'li  report  on  that 
when  lime  permits,  As  always  I  will 
be  gJad  to  answer  questions  concern- 
ing microwave  or  related  topics. 
Please  include  postage  (SASE)  for  a 
prompt  reply.  Those  wlthoul  return 
postage  will  go  unanswered,  but  may 
be  answered  in  the  column.  Best  73s, 
Chuck  WB6IGP. 
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in#Dii  of  ctfe]d»Q  1^  H  or  SO-239  ccfHKtaa. 
Moknnig  itunsTDfifiBi  eve  bwi  fot  nc  fcBowm^  hviuCfWCL 

144  miz,  222  MHz«  440  MHf.  90^  MKi,  ^  1Z?6  I^jl 
Unirs  Iwlow  200  MKz  af«  h^Wl  with  lyp«  N  or  50-239 
connedciri  'while  dO  dhen  oro  built  vofk  Vfptf  H  onljf^ 

Un5fe  ore  byilf  Iq  fif  1  /2,  3/4  and  7/8  inch  hordline. 

Cuitom  buili  ImnslDrmers  are  available  for  any  frequency 
beNveen  100  MHi  ond  1.3  GHi  os  are  unih  Ujili  to  lii  oihef 
£kies  of  hordline.  When  o^tWing,  please  indude  o 4  inch  liediQn 
of  jouf  liof  dlrw  and  ipKffy  tbe  design  frequency  and  conriedDf 

PHCB  br  1 44  M^  u.ili  is  $29.95  per  pdr  plui  SJlQO  dHRiii^ 
UPl  222  MHz ,  440 MHe,  903  MKe, ffd  im  MHiunibm 
$27.95  par  par  pLi  55  C)0  ihipp«i9  IJf^.  Ohio  An.  okj  5^ 
sc^  lot  CiwlDiW  bei^  prkci  m  r«^iie^ 

lirub  may  be  obloinKl  Wn: 

ZD  ENGINEERING 

pQulH.DorwtjdorWaZD 

605  BoUley  Avenyo.,  Findioy,  Ohio  45840 
PHONE  419^24-8765 


HAM  RADIO  SOFTWARE 

FOR  IBM,  COMMODORE,  MACINTOSH 


LICENSE  STUDY  -  CODE  PRACTICE  -  ANTENNA  DESIGN  -  CIR- 
CUIT DESIGN  -  WEATHER  -  SATELLITE  TRACKING  -  COMPUTER 
AIDED  CONTROL  (CAT)  -  CW  -  RTTY-  PACKET-  SLOW  SCAN  TV 

-  PROPAGATION  PREDICTION  -  GENERAL  QSO  LOGGING  -  CON- 
TEST LOGGING  -  DX  UTILITIES  -  VHF/UHF/uWAVE  DESIGN  - 
TRAFFIC  HANDLING  -  PUBLIC  SERVICE  -  ELECTRONIC  REFER- 
ENCE -  WORLD  TIME  -  FACSIMILE  -  BASIC  LANGUAGE 
PROGRAMS- GAMES- EGAA/GA  GRAPHICS- ADULTGRAPHICS 

-  GIF  -  HURRICANE  TRACKING  W/STORM  LIBRARY  -  MORE 

FREE  50  PAGE  CATALOG  &  IBM  DISK  -  US/CANADA  $1  FIRST  CLASS 
FOREIGN  AIR  MAIL  $2  OR  5  IRC  -  REFUNDED  1st  order  (US  ONLY) 


HAM-SOFT 

PUBLIC  DOMAIN  SOFTWARE  FOR  AMATEUR  RADIO 

P.  O,  BOX  2525 
MORGAN  CITY,  LA  70381 

(504)  395-5655 


(3RCLE  2e0  OH  READER  SERVrCE  CARD 


PAt  IV  AND  SATELLITE  OFSCflAMBtmC 
All  MEW  1991  EDI  TIDK 


Stop    Smoking. 

^American  Heart  Association 


Out  bail  fti  rhtwflittdiaaat  i  cnxvts^aj^picni  Iw^'^^  lyivCv 

eiiife,«inlBiin4sftMelk%Sio.  ^  4«  paf  IV«|dionL  vei  UBecs 
alMS)!«»rB}t14gft  IwgEjlilKmSUK  Siiikr  SaHeWt  lyflQim  unjfr  S6Q0 
tH^  WfB(«&  Ciblf  KjrvOiOQt  O  9&  Afty  34?9%  V  5i^  %  Scribbling 
News  MoiilMv  tU5  ill  info  tin  ihf  ihvw  'Piam  vSfrjIU'  tffescnirkbl«f i  wfiicn  em- 
u\i\.E  B-M^c,  VCI^  ^\^  dnd  Otidft  SlS  %^\  All  r>fw  caUli»g|1 


Scrambling  News.  ISSZ  Harte!  Awfi  , 
Biillalo.  NY,  14216  CODS  ARE  OK,  ITtg)  IU2^U 
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CIRCLE  3€  ON  READER  SERVICE  CARD 


How  many  times 
have  you     ^. 
been  hit... 


and 
didn't  know  it? 


LSC-10 


LIGHTNING  STRIKE  COUNTER 

Shunts  tower,  coax,  pipe,  etc.  *  Water  tight-strike 
powered.  *  See  it  grounding/protection  is  making  a 
difference!  ■  Available  for  power/phone  lines  too. 


CORPORATION 

2225  Park  Place  /  P.O.  Box  9000  /  Minden,  NV  89423-9000 
(800)  325-7170  /  (702)  782-251 1  /  FAX  (702)  782-4476 


CmCL£  258  ON  READiR  SERVFQECARD 


Upda  TES 


Number  1 9  on  your  Feedback  card 


Micro  ATV  Transmitter 

See  the  above  article  in  the  July  '91 
Issuei  pa?^  9-  Although  the  Micro  ATV 
Transmitter  wiJI  work  as  shown  in  the  arti- 
cle, there  are  a  couple  of  changes  that  will 
improve  its  performance.  There  is  one  er- 
ror in  the  original  schematic.  As  shown  in 
the  original  article,  the  video  clamping  cir- 
cuit will  not  function.  This  could  cairse 
sync  loss  (an  unstable  pi  dure)  during  wide 
variations  of  scene  tJ  I  u  mi  nation.  To  cor- 
rect this,  note  the  new  iocation  of  the  1k 
resistor  R9  {see  Figure  1).  Remove  the 
chip  resistor  R9  from  the  bottom  side  of 
the  circuit  board  and  add  a  standard  Ik, 
HW  resistor  to  the  top  sidt.  This  new  re- 
sistor R9  shouid  go  from  the  junction  of 
diode  Dl  and  potentiometer  R8  to  ground 
(see  the  new  parts  placement  diagram- 
Figure  2). 

Note  that  the  polarity  of  capacitor  C7 
was  reversed  in  the  original  parts  place- 
ment diagram.  The  correct  configuration 
is  shown  here  in  Figure  2.  Also  when  using 
the  corrected  circLiit,  you  should  increase 
the  vaJue  of  capacitor  C7  to  100  pF  with 
a  10  volt  rating.  Mouser  part#  140- 
MLRlOVlOO  is  recommended  forC7.  One 
final  note:  when  installing  the  MRF-911 
transistor,  make  sure  that  the  coileclor 
lead  points  towards  the  RF  out  connec- 
tion, 


Figure  1.  Corrected  schematic  for  the 
Micro  A  TV  Transmitter,  Note  new  place- 
ment of  R9. 


WOTS 
POLA.niTV 

change: 


JJEW        ■  VEDEO  IN 
3tb]       LOCATION 


Figure  2.  Correct  parts  piacement  for  the 
Micro  ATV  Transmitter.  Remove  chip  re- 
sistor R9  from  the  bottom  of  the  ix>ard, 
then  sotder  a  Ifi,  HW  resistor  to  the  top  of 
the  PC  board  as  shown.  Note  afso  the  cor- 
rect polarity  of  capacitor  07. 


HIGH  PERFORMANCE 
PRESELECTOR-PREAMP 


The  solution  to  most  fnterference,  intermod,  and  desense 
problems  in  repeater  systems. 

•40  to  tOOO  Mhz  tuned  to  your  frequency 

*5  large  helical  resonators 

•Very  high  rejection 

*Low  noise — high  overfoad  resistance 

•e  db  gain — ultimate  rejection  >80  db 

•GaAs  fet  option  (above  200  Mhz) 

•Cast  aluminum  enclosure 

Typical  rejection:  *N ,  B  NC.  and  S0239  connector  options 

±600 Khz  @  145  Mhz:  28db 

±1.6  Mhz  @  220  Mhz:  40db  (44db  GaAs)       ±20  Mhz  @  800  Mhz:  65db 

±    5  Mhz  @  450  Mhz:  50db  (60db  GaAs)       ±20  Mhz  @  950  Mhz:  70db 


AUTOMATIC  IDENTIFIERS 


NEW 

Model 
ID2B 


•Up  to  8  EPROM  programmed  messagess 
•Adjustable  audio,  speed  &  interval  timer 
•'1D  over  voice  inhibit'' 
■Low  power  option 
■Modufar  design 

•Message  seiectlon  via  binary  input-^ 
TTL  levels 
•Size:  2.7x2.6x0.7'' 

The  ID-2B  provides  required  station  identification  without  troubiesome 
diode  programming.  The  '1D  over  voice  inhibit*'  circuitry  allows  for  cour- 
teous operation  by  not  allowing  an  JD  untii  the  next  squelch  closing. 


1D-2B  Wired/Tested  $99.95 


ID-2B-LP  Low  Power  $109,95 


GLB  ELECTRONKS  JNC. 

151  Commerce  Pkwy.,  Buffalo,  NY  14224 
716-675-6740     9  to  4 


CIRCLE  17  ON  READER  SERVICE  CARD 


MULTIPLE  REPEATER  -  LJNK  -  REMOTE  BASE 

CONTROLLER 

Elftglij^  3  corttrollerthal  has  solved  control  and  audio  im^rconnect  probtems  betw&en 
muttlpre  radios.  Your  rad  to  £y  st^m  can  grow  to  m  ultiple  s  ites  a  nd  stretch  for  hund  reds 
of  mries  -  and  yet  any  radio  can  be  fully  controJied  froni  any  deslgnatod  input. 


Portl 


Pnrt2 


P^rt3 


PlMl4 


Ports 


PortiS 


hm  7 


+  12v 


Duplex 
IJfikl 


I 


Duplex 
link  I. 


DsapltY 
link  3 


I 


Bft5e2 


I 


— V 


TW 


RBC-700  Repeater  Controller 


Autnpalicb 

lofrtioiiiJ] 


I 


"^ 


ASCII  InlcHoQc 


Fn)ht  P^hcl 
DTMr  Pad 


Tlie  RBC-70(>  Repealer  Controller  h  de&igned  to  support  Repiiater  systems  thai  requirtJ 
multiple  radios  connected  together  at  a  stte.  Ttre  RBC-700  utilizes  a  tme  7x7  audio  matrix 
switch  which  allows  several  conv<:TSisiions  between  ports  at  iht  iame  time.  In  the  illtistraiion 
above  the  733  mcKlel  is  supporting  a  Repealer.  3  Duplexed  Links  to  different  sites,  and  3 
Remote  Bases.  Using  simple  coramandi.  ;i  user  could  tie  the  R<:peater  and  a  Remote  Base  to 
one  Link.,  while  the  other  Links  ate  communicatmg  through  your  site,  hotdirtg  separate 
conversations.  Or,  connect  aEt  of  the  ports  together  -  like  a  big  party  Jine  ?! 

Several  modets  are  avaiEable  and  are  s^oftware  configurable  to  support  up  to  3  Repeaters,  5 
Duplexed  Links,  and  4  Remote  Bases.  A  group  or  club  can  start  with  the  basics  and  expand  their 
controller  any  t  Erne  by  liimply  adding  boards  and  software.  Free  s-oflware  upgrades  for  one  year 
after  delivery.  Finally^  a  rea]  controrier  for  the  Linked  system  ofKemtor  ! 


Multiple  Endeptndeiit  Repejitcr control 
Up  (0  5  Duplexed  Tjjnks 
Up  to  4  dJIfertfnt  Remotes 
RfCdrded  Natural  Speech  Telemeiry 
Pnogriimmable  Macros 


Connect  /  Discoimecl  multiple  Ports 
Interna]  K^^iver  Squelch  procf^s^ijig 


Easy  servicing 
Int^r^rated  4utopateli 
Expand  af  anytime 
PrDgrommah^c  S<rhediilef 
+  10vt*  4-14v5iipp]y 


Standard  5.25"  Rack  Moitni 
Card -Cage  design 

Patomar  Tekcom,  Inc. 

300  Enterprise  St,  Suite  E  *  Esismdldo,  Ca.  92025  *  (619)  746-7?!»S  4  Fax  (619)  74^1filfl 
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Number  20  on  your  Feedback  card 


FECIAL  EVENTS 

Ham  Doings  Around  the  World 


Uslings  ar&  free  of  charge  as  space  permits.  Pf&3se  send  us  your  Speciaf 
Everyf  two  months  in  advance  of  the  issue  you  want  if  to  appear  in.  For 
exampie,  tfyou  want  ft  to  appear  m  the  January  issue,  we  should  receive  it  by 
October  3i,  Provide  a  ctesr.  conase  summary  of  the  essential  detsiis  about 
your  Spectaf  Event.  Check  /HAMFESTS  on  our  BBS  (603-525-4438)  for 
listings  that  were  too  fate  to  get  into  publication. 


AUG  3 


CAMILLUS.ITY  VE  Exams  wl  be  heJdaitf«  Town  <3f 
CvfiHui  Municipai  Buiiding  bogmning  ot  7  Phi.  Test 
tee  rdf  Technician  through  Extra  \%  &5.2S.  Talk-in  on 
147.300  Pl«ise  bnng  two  fonn?  o'  ID  and  a  copy  of 
^ist  license  CcKitaci  J^n  Pttctttn  KB2ERJ,  (31^ 
487-0299. 


AUGS 


HANCOCK^  Ml  The  Ctipp&r  Gouniry  Radio  Amateur 
As^sn..  Inc.  will  host  (he  I99ii  Upper  pQHilnsulg  Hamfest 
It  the  HoyghlDn  County  Arena  A  banqusl  will  be  hetd 
Sal.  eve  st  the  Ramada  \t^f^  in  Houghton.  lollQwIng  the 
Hvnlni,  For  info  on  ^m*  can  (90^  3IT^S^7.  or 
write  m  How»ttiO.  JvsAtn  MlffRNf ,  Pubiicfty  CoarxM-^ 
tiMot.  Coppee  Cmintrf  MA.  PO  Bom  217.  DoMm 
B^m49S22, 


RMloCompulerShc 


AUG  3-* 


HnK  Umaiei^  Radio  dite  dl 

Wi  COROne  fnORS  V) 

■ '  OTTfown  pTime  Ostem 
Cmwmn  Cvim.  onnp  mjm.  FCC  Ex^ns  and 
Auction  wfir  be  hefcf  on  Bm  Wmteion  S5  fteserve*) 
wti^i  iaDl<ss  are  St 5  kr  the  weticend.  fn  set  up  is  2-7 
PM,  Sat  seiLp  is  7-9  AM  Open  for  ihe  garwraf  puWic 
front  9  AM-5  PM  Sal.,  m&  9  AM-3  PU  SiJd.  To  order 
advince  tickets,  send  an  SASE  wilfi  payment  to 
Breater  Jack$6nvi}h  Amttfur  fi^^to  §  Compitter 
BftoWt  PO  Box  f06i3,  JmksofivHh  ft  3Si67.  Swap 
Iabl0&  may  be  ordered  via  PO  Bom  ftS82.  Jack- 
§&n^Hh  Fi  S2239  For  exhibitor  info  write  PO  Sox 
9673,  JMcksonviiis  FL  32203. 


AUG  4 


CROOKED  LAKE  IN  Ifm  Second  annual  Land  of 
LtfA»  Angda  Hamtesi  (Ml  be  l^aktat  SlMioi  Coip^ 
444  Plrfc  ftom  §  Ali-Z  PM  Cvnpnt  anMilt.  Ftae 
partung.  MMi^  VEEmtt  Advinct  ticfc«i$  $1|4  d 
\m  doof  Tatite  dofp  S5:  mmk  sHes  S£  Cdftact 
LMntS  o(  LMims  Angola  Hjmie^.  POBoxSm,  Frr^ 
montm  46737. 

PGEnOttE^  IL  Tfie  Hamle^ff  Ridk?  CMi,  Inc  «■ 
qnnsof  metr  57»i  H^testX^oiiiputif  F«96^  it  the 
Wl  County  Faifgrounds  Irom  €  AU-^  PM  Ovemigi 
pariiinQ  Set-up  Sat  S1€  plug-in  fee  by  Faif^ound 
Exfiibits  open  at  8  AM.  Advance  tenets  Si,  15  ai  the 
9aie,  under  12  years  free.  TaDc^m  on  146.52  and 
146.76-  Contact  Qivid  f.  Bmef  NP9fi,  7S2B  W. 
tmh  PiaCi.  Woftti  IL  6Q4i2.  {708}  443-9432, 


AUG  10 


LOS  ALTOS  HILLS.  CA  The  Porham  Foundation  will 
iponsoj  an  Electnonics  Flea  Mafkei  at  Foothill  College 
Parking  Loi  "C".  Sefers  SIQ  per  vehicle  12  spaoesji; 
l^yef^  free  CaM  {498}  £55-9000  fdf  E«am  utio  Tak^ 
on  144.67/145^7  MHi  SPECS  tvpeater.  Campus 
parting  nries  areenlEnadf  Ptoftse  par^  legaiy, 


BEWD.Ofl  T^t*jACK 
Dy  Central  Qregod  Hadto  AmMiyra.  wi  be  Nald  in- 
doora  «  Ut  Badielor  StfR^  Lodge  Injm  t  Aai-4  PU. 
2  mmm  tSEtiiA  VEC  E^ams,  commaioal  eadiUi. 
Advance  tidsa(£S5,  S7  aj  the  dov,  Flsi  lAertaet  s^ura 
C  ilD  tiNi  Table  Re§£fvaiiDnf  tiquved  Ownaj^i 
MM  lor  aaWcttdancd  RVs  No  hooh-i^B  »  ttnt^ 
PreregfslTalian  deadline  is  June  30ih  Tanc-in  on 
UTJmhmoi.  Cdntwi  Jtet  UMMrf MTVOS,  PO 
Box  S06,  Sistm  QR977S9.  (Se^S49'&480. 


AUG  10' 


HUNTSVtilE.  AL  Munisvitle  Hamlesi  1991  will  be 
held  at  the  Von  Braun  Civic  Center  Round-the-doclt 
security  provided.  Frae  elsctncily  in  aac:h  bootli. 
Hunlsvilie  HiltaTi  directly  across  the  street.  Contact 
tiijfjtsviHe  H&mtest,  inc.,  2&04  S.  Memoriai  PJhty.* 
PHfmtvmtAL35SOt. 

AHARILLO,  T%  The  Pantiandte  ARC  Ml  sponsor 
the  PARC  Golden  Spfiead  i-fafnfe«l  Tenets  $3  in 
advance.  $7  at  Ihe  door  Tstjies  15  VE  Exams  oolti 
days  Wheelchair  acc«ssibia  Tttk^n  on  ^46.920, 
^46M)  and  14€  670  Oortim  PJLR.C.,  PO  Box 
IS24  Am&rm  TX  79t&S,  or  a§  Trof  Aeno,  (VOf 
3U-S906. 


AUG  11 


ST.  CLOUD,  MN  TneSLDoudAACtteiiBSiMibt 
iMld  H  Itit  VAiktfy  Senor  CinMf  on  NorflM^  Df . 
Oona^  S4  Talk-m  34^  pdrnary:  6i5;Oi&  sec- 
ondary  Cont^  SCA8C,  Bom  t4t  St.  Ooud  mi 
56302 

WAAHtNGTON.  PA    The  Mid^Ailanttc  ARC  HamlesI 


«i  be  heM  ai  me  Bycis  Ctwntr  Dt^w-lh  ThaafeSf  on 
t^6li  Sei-up  as  7  AM- General  admisskin  it  8  AM 
Admission  $1:  $£  for  gach  taigne  ifMCt,  TalNn  on 
T47  6&  06  and  T46  52  Contad  Mf  Mml^  W30B 
(215}  44S-4936 

PAULdJNG,  OH  The  Paulding  County  AR  Omup  and 
Modern  Woodmen  ot  Amer^  Ins.  Co.  will  oo-sponsci 
a  Hamlfisi  ai  Paulding  County  Fair  Grounds  beginning 
ai  a  AM.  To  register  lor  LjDfinse  E«ams,  send  on  SASE 
and  a  check  tor  S5  25  payable  to  Bot}  Htgh,  12$3i 
Tomiimsof}  Rd.,  Rockford  OH  4S832.  For  Flea  Mar- 
ket into  contact  Alkn  Heffe,  {419}  2^*3093.  or  Jerry 
mofk9,  ftft  2  Sox  tsi2,  PaufHitig  OH  45879,  {419} 

C£0ARRAP1I>S.1A  Ceds Vdley ARC wU  fiponsof 
tf«  Cedaf  Raptcte  Sifmrner^st  at  Teamittrt'  Hitf, 
SOOOiSl  SW.VE  Exams  FfKltigitt^CQaHniroal 
e^rt3it&  AdiRissionS4M1liBdoor.TaUaitl2iiri|pi)^ 
er,  f  to  wjfhou.  Td  rvsefw  t^)l«s.  tend  in  SASE  trth 
efiedt  payable  to  CVARC.  c/o  ¥.  WSecx  KmGm, 
AmSii9  LMndkW.  CaSMf^pkh iA  52*0*  Tait-tfl 
on  146  7451 


AUG  17-18 


BREWSTEF,  NY  PEftRL.  Tfie  Putnam  Ertwigency 
and  Airaiei/r  Repeater  league,  wifl  hold 
"PEARLFEST"  at  \\Vi  John  F  Kennedy  ElemerJiray 
School  on  Foggintown  Rd.  VE  E<ams.  Commerciai 
ExIilbitB.  Fox-hunts,  ARAL  table  Admission  t4.  Dealer 
tables.  $10  In  advance.  Tailgatera  17  Tilk^in  on 
14S.13S  -600.  Contact  Jo&t Rafip»f>Oft  WA2AWG, 
Box  2iS.  RR2.  No.  White  Rock  R<f.,  Hoinm  NY 
12531.  f9t4}855-S§72. 

ITHACA .  NV  The  Tompkins  Gouniy  ARC  is  present- 
bng  Ihe  Fur^ger  Lakes.  Kamte^  and  Cmpttmleai  ot\ 

Sat.  August  V7. 1991,  at  the  New  Yodc  State  Annory. 
Ithaca^  NY  Vendors  wl  be  crflerwi^  MCh  n«w  and  used 
aqt^praam.  and  there  wl  be  a  targe  pawed  iaanarlat 
area  VE  testing  cs  avaflabie  tiy  pfiereg^aiiiorT  Send 
6lOfonnilot^K2V,PO  Sen 4704.  MhaeaKY  14852. 
i«i3natfwvic«»S44thedoor  tinder  1S 

lndoorMi»$&.i3iidciarspac«»,$2  Bre^iast 
and  Itfieh  «H  be  aerrcd.  indoor  ipaon  sho^  be 
navwdvidpakflvbf  Ji^li  NY  Arttiy Naiionai 
Guard  aqufment  diq]t^.  For  rnore  mflnmatlon  an- 
maHomBsytf.  H2f$U,  T.CA.R.C.,  P.Q.  Bqx  4I44. 
mme*rMYl4S52'4t44. 

SHREVEPORT/BOSSIEH  CITY.  LA  The  Shreveport 
ARA  will  spon^r  a  Hamlest  at  the  Bossier  City  Civic 
Center.  Astronaut  Steve  Nagel  fISRAW.  STS-37,  will 
be  guest  spealter.  AdmisBion  S3  Talk-m  on  147  03/ 
63  Contact  Ric  CrQuch  N5Q¥L  3201  KftigM  St., 
Apt.  2S0S,  Shrevtf>on  LA  7t  105.  {313}  855^313. 

MOBILE,  AL  The  Mobile  ARC  will  Sponsor  a  Hamtest 
BH  Abba  Shrine  Temple  Irom  fi  AM-4pMSat,,  and  irom 
«  AII-3  PM  Son  Adnmvon  £3,  ladieitt««  Tables$iS 
(^a«ilable.pre-regi9teradoniyJi  ^Eiajn^Sun  ai 
iAM  Bring rvm^lD's^^  phololphsdriginilloiniaand 
Oopy.  and  $S2S  Contact  H4GII  Tai(-ift  on  14€  ^ 
^.ccmaMme,POBoM93rs,mbmML3§^fv 
JmaP»r§mmfi4MPL,(^5}m-m74,PM. 


AUG  18 


TOWSOM.HO  Ttig  M»^A|^  Ml  Sponsor  a  Havn- 
Int  il  in  ToikKMi  Uoose  Ux^.  Admomin  S3,  tai- 
ping  IS,  \nm  taUes  $iQ  Doers  open  ai  B  AU. 
Talh-in  on  224 12.  224  16. 145,13,  145.33  tepafltan. 
Contact  mck  H3HtA,  {^1}  5T4-3m  eiws 

Q4JINCY.  IL    The  Sixth  annual  TrvSlalies  Swapfest 

{ARRL  approved)  will  be  sponsored  by  the  Wesiern 
Illinois  ARC.  and  hatd  at  3737  H  Sth  St.,  t  mile  N  of  LIS 
Z4  and  N  Sth ,  Irom  8  AM-3  PM .  Advance  tickets  $2. 50 , 
$3a1  Ihe  door.  VE  Exams,  XYL  attlvltles.  ARRl  table. 
TaH^-in  on  147  63/03  and  i4fi34/.94  Contact  Jim 
Punk  fi9JP,  c/0  WIAffC,  PO  Box  3132,  Qaincy  IL 
S2W.  {2l7)SS$^t9l  of^t^m-mt. 

ELGIN,  IL  The  annual  T.CAG.FEST.ipon9orad  by 
ihi  Tn-County  Radio  Gfoup  jnc .  will  be  hedd  at  Elgo; 
Vf^  Po$l  ^t3Q7  ^m  a  AM-3  PM  Set^Jp  Croni  7-% 
AM  Advance  bcfcete  $4,  S&  ai  the  deor.  Raj^ad 
ttl}ies  se.  ^TO  31  ttie  dcxK  TaigMa  vsce  SS  To  raps- 
tar,  tend  an  SASE  w^  diode  or  IOip  r.C.R.a.c/0 
g4»  WNlrrilfw  mKSP,  fl»ff  A  31,  Aigon^um  tL 
«1«lf7»rj£5»-^ftA^lorK«ii  U-Sat  mAI#-T 
PM  est  Ttt^  VI  443i^  {114  J  PU.  U7J22S  * 
11072  PL* 

CAMBmOGE,  MA  The  MFT  Electromci  Raseercfi 
Society  the  Mfniadtf)  Sodety  and  the  Harvard  wire- 
less Club  wil  co-sportsof  a  Flea  Market  from  9  AM-5 
PM  at  Albany  and  Main  Sl  Admi^ion  is  Si  BO  Free 
oft-^treet  pe^rtt^ng.  Sellers  SS  per  space  at  the  gate.  S5 
in  advance  (mciudes  \  admission]  Set-up  at  7  AM. 


Covarad  lalgM  mt.  Cotaci  ^17}  2S3-37T0.  For 
d/kmm  rassnilions  tnila  eteoQ  pay^te  to  Mff 
AidbSadM^and  nul  «#i  an  SASE  befiive  A4ig.  5lh 
to  W1G$L.  PO  8OM  82  mr  BR.,  Cmbrktga  ttA 

02133.  Talk  in  on  146.S2  and  44^.725^  4M  725~PL 
2A-W1XMr9pe«»r, 


AUG  22-24 


BLACKSBUftG,  VA  Personal  CompLJier  inlertac- 
ing-Practbcal  Instruniont  Automaiion,  F^etworkir^g  and 
Control  Techniques.  A  SniJay  hands-on  wofKshop. 
iDonfact  Of.  Roy  Jon«,  (703}  231-5242,  ot  (703) 
231-0473. 


AUG  23-?S 


SAQdlAWr.MI  Tnet^ai  ARfB.NaliOEiaiC<mv«f«on 
ml  be  held  at  the  Sagnaur  t»m  C^n^.  Advanee 
^day  gsneral  ac*ninion  ftABli  aie  S7.  $1  at  the  door 
For  lod^  m»w«ion»  leMSa  per  ragrt}  cal  t- 
000^444-9979  C^{Sf 7}  7a2-0S9kMCm^iagim. 
Mate  c^iacks  payaliie  to  1901  AttPL  C&nvetftm 
€ommmmtmioCmiipif^fkgBimtkm,POB^ 
1733,  Sjgfnmm40mS't7S3  Reserwe Flea Madwt 
tables  1S15  each)  by  cahng  (517}  8^-347$.  Make 
cfiaOB  or  morey  orders  pay^  to  t^t  MRRL  Con- 
vtfition  Commrfref  Mailing  address  Conve/jrjrojr 
Pre-Heg^fntioff,  PO  Box  1783.  S^^fftMm  m  4060^ 
1733^  It  registratron  wiifi  SASE  is  received  befoi^  Ju*y 
4th,  ttie  3-day  tickets  wilt  be  mailed  to  tt^e  ap-plJtani 
Tickets  rftque^is  received  July  5th-Aug.  Ifitfi  will  be 
held  lof  pick  up.  Aduancs  registration  closes  on  Aug. 
16th. 


AUG  25 


FORI  WAYNE,  IN  The  Summit  City  Hamfest,  spon- 
sored t>y  Ihe  Foft  Wayne  RC,  will  be  held  at  the  4^H 
Faa^Qwda  on  Gamiii  Rd .  Irom  8  AM-^  PM  Fi«e 
partang.  THi^ilng  17  Flea  Maiia  SeHip  at  6  am 
J^^iranr^  tidDrti  13,  $&  « Ihi  doiy.  Udi  tfider  1 2  inee 
Reserved  table  &  dair  n  opeft  ar  buiting  «  HO;  in  air 
oondiciw]  biik^,  US  Cdniact  Fm^  Mmor^. 
PO  Bta  15127,  Fvt  Wwfm  m  46815.  {219}  400- 
2&L  Taii-Aon  146 16/  TSk  449  a7SM44.87§  AlBai 
Martari  iDiUfwatiyii  nburia  one  adn»sion  tid«t  to  a 
majJffliiin  of  dvac  Kkau. 

ST.CHAnL^,llN>  TheSLChariavARCwiaptm- 
sor  HAMFEST9t  m  Btancftette  Park  from  630  AM-3 
PM.  Ftifu^s  and  License  Ejams  ff  0  AM)  Free  admis- 
sion and  parking.  Handicafiped  parkir>g  available.  Fee 
for  Rea  Market  space  Talk-in  on  141.67  and  444  65 
repeaters  and  t46.52  simplex  Contact  John  Lefin- 
tioff  mnUI,  155  Brent wooil.  St.  Charles  MO 
033Q3.  Phone  {314}  $28-25  W  after  5  PM. 

LEBANON,  TH  The  Short  Mountain  Repeater  Ciuh 
will  sponsor  an  Ok/tdoor  Hamfest  from  7  AM-3  PM  at 
Cedars  at  Lebanon  State  Parti,  tJS  Hi9tiiway  231 ,  sev- 
en miles  south  of  1-*0  Exhitotors  bong  your  own  ta- 
bles Space  avaiaute  on  Sril  come. 'Qrsi  served  Ian. 
Freeadmieaioit  Tadk-m  on  146  Jl  Gontact  iiifr  Aflcf 
pAnmryg  KA4GS8  493S  Omabf  Ot.,  AtoifHIJr  TH 
37211.  {815}  332-4215, 

IIARYS¥IUE,ON  TMyrKiiCdV%ARC«ilp«i^ 
sor  die  livysilto  HwteMConpiAer  Show  at  the  liir- 
yonTds  in  Maryivile  sarttng  at  €  AM  Free  o^ecniglt 
camping wihfteeanlaaMn«« 00 SaLew  ^SPII. 
SeNjponSrt-linoQn  Adniasieii  S3.  ICC  Ex&n$  « 
tflewriiMk^oniyl  The  wofU^moui  HAACAM 
VAN  w«  be  on  tf^ilBy  in  tfie  Mefchams  Buiduia  No 
advanoi liduftl  vendor  spacesare  S£  for  a  10'  space. 
Contact  Garf4  Kfrhy  WBBJN,  13813  US  35. 
HUrysvtite  OH  43040  or  call  {614}  251-3871  dtoya; 
(513)644-0458  eves. 


AUG  31 -SEP  1 


ALAMORORDO,  NM  The  Alamogordo  ARC  will 
present  ]hm  Sev&nlft  annual  Hamtest  on  Labor  Pay 
weekend  at  Itw  OtefO  County  Fairgrounds  frorn  8  AM- 
5  PM  Sat ;  8  AM- 2  PM  Sun  RV  padting  tot  self  con- 
tained vefudes  Admiss>ion  and  parting  are  tree  Ta° 
btes  and  booths  available  on  a  t^rs^oonveb^is  taiJt-in 
is  on  146%  VfCEitaimwfl  be  held  at  i2nodn  on 
SM:  §  AM  on  Stf^  Contact  Utry  Moon  WASUm, 
iOSO  Cone  aelBmtClmo,JUanogprthNM  583  fit- 
4717.  (5tS}  437-0145. 


SPECIAL  EVENT  STATIONS 


AUG  1-4 


GRAND  HAV£f4.  Ml  In  confuncft^^  •'  -  -^  ^^^^ 
Coast  Guard  Fe^t^Yai.  the  North  Ottawa  ARC  wiH  oper- 
ate SE  Station  KEBOL  trcm  ^6Q0Z-^W00Z  Frequen- 
cies: 7. 225/.  250,  T4.25O/.30O.  28.400^450.  For  certlfl- 
catti,  sei^  QSL  card  or  equivsJem  with  an  SASE  td 


KEiOt^  tOlSHmamt,  Cr*n^HtwnMf4Ml7. 


AUG  7-4 


ST.  LOUIS,  MO      fouthnHi?  '  istJie  theme 

of  specral  event  siaiions  operating  (torn  Ifir^  locations 
from  000 1  ZAug.  3rd  [Friday  e w  ,  Aug.  2nd ,  local  time) 
unM  2359Z  Aug,  4th  Sammy  Garrett  AA0CR  {t99l 
Westlmk  Report  Young  Hajn  ot  llie  Year)  will  operate 
from  SI.  Locis  MO;  Mary  Alestfa  KB2IGG  (1990  Wesl- 
hnk  Report  Young  Ham  of  the  Year)  will  operate  Irom 
Mew  York  City:  Darrel  Craig  KK6SB,  will  operate  from 
FuNeiloi  CA.  For  OSL  Irom  any  sialion.  serid  QSL  and 
contaci  numbei  wittr  a  legal  size  SASE  to 
AAOCR,  PO  Box  $332.  $1  Loiiis  MO  53i34.  For  a 
i^enrticate  tor  contacting  all  9nree  staUons,  send  3 
G^Ls  and  3  ciontad  nunrtjars  wrth  a  9a12  SASE  Fre- 
quanora:  GeneiiiNoiiiCS  pomtA  <A  40,  20, 17,  15 
aDdlOHIIfriwrttCW). 


AUGimn 


BAFB^EGAT  UGHT,  l*J    "  "  Tiey  ARC  «« 

oper.-^'pSsaamWZOBt.^;.  ; .«  230DLrTC  Sat 
and.  oMnHNiionriljgMtaieeDay  Ffe- 
guanties  CW-71>40,  14040.  2104C,  ^040;  S5S- 
7275, 14290. 2t39D.  2i3M;  146  835  repealef  1 46  52 
simplex.  OSL  via  Jo€  Fltt^ingtr  HiJ2F,  75  Joshua 
Dr.,  t^nahawkh  tiJ  0SO50. 


AUG  14-16 


BRIDGE  WATER ,  N  J  The  SoJnerset  County  Office  ol 
Emergency  Managerneni  will  operate  WC2ADK 1400- 
01002  each  day  to  promPte  Amateur  Radio, 
R.A.C.E.S.  and  Public  Service  at  the  annual  4^H  Fair. 
HF  on  lower  25  kHz  of  3«netal  80- tO  meteTs.  packet, 
ATV:  visrtoraon  US  32  simplex.  Send  QSL  and  SASE 
10  Somanet  Coitrtty  0BW4H,  PO  Box  3000* 


AUG  16-18 


YOftKTOHW.VA  Tr^Scotr^fTiP^wisdaAHKlub 
wlopeialeNIXZRbalMen  1400Zand2200ZonAug 
1 6, 1 7  and  11, io  amaanoftti  iM  300l!t  s«i«9^ 
^lim  FomiDg  (rf  YofUpiHi  VA.  whw  the  tas^  birifll 
o<  the  Antencan  Rawkcon  Mas  toiigli.  Ft»ne  opera- 
Hon  is  plafined  torint€efiifrifaniQns<9f80,40.20 
Mid  tS  meters,  as  wefl  as  ttn  Novice  10  meter  phone 
aubbeffll  For  a  cawwanwtiihie  oadflteate,  OSi  with 
SASE  to  M.C.  EBs.  300  Arimry  Rd..  Yofktown  VA 
23892. 


AUG  1 7-1  g 


VANCOUVER.  WA  The  Clark  COiinty  AUC  of  Van 
couveriCiark  County  WA,  wilt  sponsor  station  W7A1A 
to  help  celebrate  the  32nd  annual  Antique  Aircrali 
Ftynn  and  Display  at  Evergreen  Flying  Field  (just  East 
dI  Vanoou^rl  Operating  qimeg  will  be  from  tBOO- 
2359  LFTC  Sat ;  1800-2300  UTC  Sun  Freqyencies" 
Lowet  portion  of  General  class  part  ot  the  40,  at,  IS 
ffltter  bands  and  on  or  near  38.4S5  in  Ihe  Novicen'ech 
portion  of  10  mai8rB(OQndiiorapeniMin||.  Foraoom- 
nwAjidlive  ocfihate  l^iowng  a  1917  Jenny.  SA^ 
Qtriy  to  CCAAC,  W7AiA,  PO  Bei  t424.  ¥mic&iivef 

wir 


MANITOWOC.  Wl  TheMaWCffftil^qf 
«i  «|«rale  W90f(  from  140&'OOOOZ  bolh  d^.  front 
(he  WW  n  SubRWine  Codia '  10  oNebr^e  MarSane 
mm.  Frequenoes  7  250,  14250.  21  KO,  20  450. 
for  ee*tfficate.  ler^ci  OSL  and  an  SASE  to  Mancorwd 
PC,  PO  Bom  204,  MsfHl&tux  m54S1-i^04. 


AUG  29 


TRANSITION  NIGHT  OSO  PARTY  for  135  CM    The 

Eastern  VHF/UHF  Society  urges  amateurs  to  toh  to^ 
galher  on  the  135  CM  band  on  the  eve  ol  Tues.  Aug, 
271  h,  to  honor  cHir  135  CM  past  and  open  out  new  band 
end  opporlunities.  Tl^is  event  ts  to  bs  known  as.  "The 
230  QSV  OSO  Party  '■  Phase  A  extends  Irom  2200- 
24O0  Gf*rr  Aug.  27th  (Itie  last  lew  Hours  before  the 
change)  The  entire  band.  220  lo  225  MHz  can  be 
uaed.  Ptiase  B.  frem  D00&-44OOGMT  on  Aug.  2at}i.  ii 
Ite  lirsi  4  tours  alter  flia  dianp,  U»  of  Q»  entire 
bwd  is  Ji^ned  FbrooracMalnrtrucSimsand  ri^es. 
fflBiar:  Eisltm  VHF^UNPSodrtf,  Thpiaa^  J.  lOrtf 
WtU  1  Mmkm  Krtotf.  PO  Box  455,  PeBma  m 
03076. 


AUG3«-5£P2 


MOUNT  PLEASANT.  lA  TtwMt  Recant  AiCwf 
Qoe^Tg  iidifMnc  during  iii  42n0  aivHflr  lidwcrt  Od 
rtvesAeis  Rainian  Opanflan  «■  be  in  tfie  Oervnl 
portion  of  the  BO-tO  melef  phone  tiends.  Oiato  mem- 
bers wii  monitty  their  444  95  and  147.39  repeaters  lor 
those  attendung  For  a  QSl  send  an  SASE  to  iiave 
Schneiifer  WDiSNR.  507  ¥ine,  Mt  Plemmnt  fA 
52641-2845. 
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REPEATER  LINK  CONTROLLER 


LINK  2 


REPEATER 


LINK  COWM  RLC-6 

•  MlOWS^HUB0HCHA^NLJNKS 

»  CAN  BE  INTERFACED  TO  MOST  FlEP£ATER 
CONTROLLERS 

•  DIRECT  CONNECTION  TO  S<JOMM  sm 
REPEATER  CONTROLLERS 

•  HALFOR  FULL  DUPLEX  LINK 

•  REQUIRES  ONLY  3  LOGIC  LINES  FOR  CONTROL 


'in 


ONLY  $149.95 


LED  DISPLAY  BOARD 
S-COMCABLE    


$29-95 


LINK  COMM 

PO  BOX  t07l  *BOZeMAN.  MT  S977T 

iAOE]  5B7'40e5 


CIRCLE  47  ON  READER  SERVICE  CARD 


Field  Day  All-Band  Antenna 

Ready  10  Us« 
Ftiitsl  Install 
Coax  Feed 


Flexible 
Kioic-PrQpf 


Legal  Power 
No  Lo&s,y  Trap* 
Lort*  Noise 


qfj;  $49.95  \W:,S59.9S 


iDChhSci  ^  page  T<^  Muuui  I  ^^i^  S5  F»sr  £  Huyimf 

infopidiSi  \  AntennasWesf 

Bcs  50062'S,  pTi3%o.  UT  %4605    %     b^Ol  j   Jt 7^1-^4 2 5 


CIRCLE  29^  ON  READER  SERVICE  CARD 


ICOM  BATTERY  INSERTS 


BP-2 
BP-3 
BPS 

SP-7 
SP-8 
BP-22 


7^ 
B4v 

10.8V 

13.2v 

e,4v 

B.4v 


SOOmah 
270fiiah 
SOOmah 

50Omah 
BOOmah 
270mah 


$14.00 

$15-00 
$21  00 
$23  00 
$21.00 
$22  00 


KENWOOD  BATTERY  INSERTS 


PB-21  7.2v 

P&-21H  7.2V 

PB24TabS  9.6v 

Pe*25^2§  9  4v 


200rnah 
BOOmah 
600mah 
SOOtnaJi 


$12.00 
$15.00 
$1500 
S18.00 


YAESU  BATTERY  INSERTS 


FNB^3/3A 
FNB^4/4A 
FNB  10 
FNB-ll 
FNB- 12 
FNB'17 


lOBv 
12v 

7.£v 
ISv 
I2v 
7  2w 


500m  ah 
BOOmah 
600  m  ah 
SOOmah 
SOOmah 
SOOmah 


$28.00 
$27.50 
$1500 
$30.00 
$30.00 
S1800 


MORE  BATTERY  INSERTS 


Tempo  Si  Early  270 mah 

Tempo  S2/4/5  Late  SOOmah 

Standard  BP-1  270  mah 

Tftrt-TecBPl  SOOmah 

Saf^'Tec  #1 42#  1 44  Tabs  600m  ah 

Azden  300  Tabs  GOOmah 

Bearcat  SOOmah 

Regency  MT1 OOO  Tabs  600mah 


$t9.95 
$21  00 
$19  95 
$1995 
$22  00 
$1500 
$20.00 
$15,00 


ICOM  PACKS  2/4SAT  &  24AT 


aP-a3S               7.2v  750  mah             $3800 

BP-e4                 7-2V  lOOOmah          S50.00 

BP-855                12v  aOOmah             $6000 

•  Add  $3-00  Shipping  FREE  Catalogue 


mt  The  Battery  Store 
279  Douglas  Ave.,  Syite  1U2 
Altamonte  Springs,  FL  32714 

1-800-346-0601 


LIFETIME 


Qua  lily  Microwave  TV  Antennas 


WiRfLESS  CAELF  -  FTS  -  MOS  -  luaatvur  TV 
Utin  Hiftv  QaaSOab\*\  *TMtill«  IJM  Z.T  Oz. 

•  ^S-Ciannel  Sysbi^  ComplBlB  S149JS 

•  t  a-Oanntf  System  CofTqMe  $11 445 

.  Call  or  write  fSASE^  tw  "fWr  Caiaiofl 

PHILUPS-TEOH  aiCf  ROHICS 

P.O.  Bai  8533  *  Scetttllalt,  U  85252 

(GQ2)  847-7780  [SJ.DD  Crfrdii  jII  phone  ordtril 


WAAnAHTY    MiilirCard  -  Visa  •  COD't  •  QuinirtY  Priclni 


CIRCLE  249  ON  READER  SERVICE  CARD 


Carole 
Ferry 's 


Amateur  Radio  License  Courses 

NOVICE...Th&ory,  Regulations  &  Code 

Reg.  S49.95,..NOW  $39.95 ' 

NO-CODE  TECHNlCIAM-.Theory  &  Re^ulalions 

lieg.  S59.95„.NOW  S49.95 ' 

*  JnclutJfrS  Postage  and  Handling 


Comptii€r  PwgimttforlBMr^ 

iiinrtitding  XT,  AT,  FSt3.  and  IBhU  cloms^ 

Dfirlftftiiifiif  Media  Mrniufi  h^  DuimtrnJ  !iy!.tftfi.t.  ht' 

IJLX  « -  Latest  Info 

-Mentors - 


1^ 


inc 


Toarder^cail    t7i8)  983  -  I4i6 

r.O.  Boi  I3I&46,  Stolen  htanJ.  SY   J  tfJ  i J4WMM 


CIRCLE  241  ON  «^EAO£R  SERVICE  CARD 


CABLE  T.V: 

EQUIPMENT 

ConvoK&re,  Remot«e,DeBcrafnb1ere  snd  morol 


For  Free  4  Color  Catalog  &  Order»  Call: 

1-800-835-2330 

Trt;  (402)331 -3228  pT 


Fajt(402}592-4745L: 
Full  Warranty 

"Your  Best  Buys  and  Warranties  Start 

With  A  Free  4  Color  Catalog©  From 

Cable  Network™." 

Cable  ^f©!work™  Will  Beat  or  Match  Anyono'a 
Pricos.  on  Comparabla  Product- 
Cable  Network™ 
11111  M  St  StB.  73  ■  On^aha.  Na.  63137 

ReCMRDNG  nWATl  O^WDVJ  ffOFCWJ  TV  BOUR^«T ,  F'Kkl  WE 

Date:^ 

Signed: 


v: 


^ 


MAKE  ClRCUiT  BOARDS 
THE  NEW,  EASY  WAY 


WITH  TEC-200  FILM 

jaST  3  EASY  STEPS; 

•  Copy  circuit  pattern  on  TEC-200  film 
using  any  piain  paper  copier 

•  Iron  film  on  to  copper  clad  board 

•  Peel  off  film  and  etch 

convenient  8^^  x  11  ilie 
With  Complete  Instructions 

SATtSFACnOn  GUARAtiTEED 
5  Sheets  for  S3.95  1 0 Sheets  only  $5.95 
add  $  1 ,5Q  postage  fiY  Res.  add  saiestsx 

The  MEADOWLAKE  Corp. 

Dept.  P,  P.O.  Box  497 
Morthpori,  New  York  1 1 768 


CIRCLE  55  ON  READER  SERVICE  CARO 


QUICK,  EASY,  &    COMPACT 

FInh  cards  'NOVtCE  thru  EXTRA'  (h«ory  lie^  words 
underlined^  Over  1600  sets  in  us«l  For  b^^inner.  OMs, 
XVLsAhids. 


MOyiC£  ni.95 

ADVANCED         Sl£.a£ 

EXtFiA  $-|4.4£ 

Shipping       1 — S  3-OQ 

^orriHira     —  $  4. DO 

CUJ&  DISCOUNTS 


Ord-er  Today  I 

TFOWn 


VIS  STUDY  CARDS 
P.O.  BOX  16646 
HATTIESBURG.  MS  39404 


ClflCL£  SO  4  ON  REAOCR  SERVICE  CARD 


Townsend  Electronics 


RIG 
SAVER 


•  Allows  you  to 
safely  mounf 
your  hand-held 
or  mobile  radio 
where  you  can 
see  the  conlrols. 

•  Vinyl  coaled  adapter 
plate  protects  your 
radio. 

•  SiimLine  &24.dS. 
Heavy  Duty  S29.$S 
+  $3.00  S  &  H. 

•  Adaptable  to  nearly 
any  vehicle  or 
station  use. 

•  Mounts  on  ANY 
single  flat  surface. 


1'800'338'1665 

P.O.  Box  415 
Pierceton,  IN  46562 


% 
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Ampire 


Mastmounted  RF  or  Coax  switched 
GaAsFET  Low  Noise  Preamplifiers. 

HELfCAL  FILTERED  PRE  AM  PS 
FOR  OUT-OF-BANO  JNTERMOD 

Moctel  1 48  cov«re  rhe  entire  2  meter  band 

•  HF  switched  30dB  Gam  •  TSdB  Noi^e  Rgure 

•  Handles  160  Watts 

Model  1 4&0S  has  «t  3dB  bandpass  of  13MHz 
Model  180  covers  1 4g-1 74 MHz  •  1 0hAHz  bandpass 

Uofl^l  440coyprs  420-450MHZ  «  lOMHz  bandpass 

•  1 7dB  gain  *  75dB  Nosse  Rgure  •  Handles  100  Watts 
irajnsmlTied  power 

Ail  mcxtels  also  come  in  ibe  OP  version  *  coaa  powered 
t2VDC 

AJl  cnodeis  ara  lactoiy  tuned  per  customer  request.  AH 
13-20VDC  arKi  art  woUage  psguiited  for  siabHity 

Models  146's  and  160    $179 
Model  440's    $199 

Shipping  for  1  devise  SS.  BO 
Gscf^  addHionsI  dBvi&e—$3.S0 


MMIC's— Monolithic  Microwave 
Amplifier  components 

WIDE  BAND  •  1  MHz-2GHz  •  Bgild  your  own 
RF  amplifiers  EASYHl 

Call  or  write  for  const rtxctiofi  rnfo 

Low  Kolse  GaAsFET  microwave  transistors 

Low  prices!!! 
shipping  &  handling 

Ampire  Inc. 

1 0240  Nathan  Lane  •  Maple  GrovOp  MN  55369 
(612)  42&- 7709 


f/^^jjj^j  jjAj^j  jjj  J  AM^mmwmmmmmmMMjj^^^^j  jj^/\ 
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3rd   Edition 

Over  150  Modificaiions 


Hu^^«  3 


j 


Radio  /  Tech 
Modifications 


0 


E^waa^U^Ui 


O         1*^'— -1 


iikidil^^abom  for ' 

Alinco 

tCOM 

Kenwood 

Yaesu 

CB's 

Scanners 

Others 


^ 


.0.  Box  1848 
urbank,     CA  91507 


Extented  Frequency  Coverage. 
Cross  Band  Repeater  Mods. 
Detailed  Drawings   Included. 
Sold  tn  Radio  stores  Everywhere. 

$19.95 


(818)     843-4080 


CIRCLE  276  Oly  READER  SEKVICE  CARI> 


3i]:iiai.a  ^ 


W  B  8  E  L  tC^ 


VIDEO  I.D.  BOARD 


^         «4 


w 


4 

■Custom  Graphics  with  your  Call  Sign 
•4  Screens  (2  Hi-res/2  color  bar) 
•  1 2  VDC  Operation 
■Instant  Video  ID 

■Video  Relay  for  switching  In  live 
Camera  Video 

•Built-in  Automatic  Sequencer-Timer 
(steps  through  all  four  screens) 

VDG-1  with  pre-programmed  calls: 

$99 

Calf  or  wnte  for  catalog  ofavailsbk  grdphics 

ELKTRONtCS 

12536  T.R,  77  *  Findlay,  OH  45840 
(419)422-8206 


wy^sK 


mm-nuii 


aXTRONICS 

t2S3B  13.  rr 

Finding.  SH  156i0 


KA8HLV 
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Amateur  Software 

and  Hardware  for 

the  Commodore  User 


RRT-I 


ART-1 ;  A  complete  InlBilacesyslam  lor$end 
and  receive  on  CW.  RTTY  (Baudol  &  ASCII)  and 
AMTOR,  tor  us©  iA,filh  Iha  Commodore  64/128 
computer  Operahng  program  on  disk  included 

$109.00 


AIR-I :  A  complete  intedace  syvimn  For  send 
and  reco^veofi  CW.  RTTY  cB&udot  A  ASCII)  and 
AMTOR,  tor  use  *rth  Commodore  VIG-ZO. 
Operating  pfogram  tn  ROM. 

$tS.95 


SWL:  A  receive  only  cartridge  for-  CW,  RTTY 
(Baudot  &  ASCII)  for  use  wrlh  Commodore  fi4J 
I2fl  Operating  program  in  ROM. 

S69.05 


AIRDISK:  An  AIR-i  iyp«op 
eraiing  program  for  use  wilh 
your  interface  hardware  Both 
VIC'20  and  C64/12^  programs 
ononacttsk  $39.95 

AIR'ROMi  Caiifidge  version 
irf  AlROiSK  lOf  C64J128  of^ly. 

S59.95 

MORSE 
COACH 


MORSE  COACH:  A  complete  leactimg 
ani^  iesiing  program  for  teaming  the  Morse 
code  inacartfKlge 

PorC64orCl£a,  $49.95 

VEC  SPECIAL  $39,95 


G  AND  G     ELECTHGNICS 

OF  MARYLAND 


8524   DAKOTA   DRIVE,   GAITHERSBURG,   MD    20877 

(301)  258-7373 


Receive 

Weather  Satellite 

Images   and   Charts 

on  your   PC 

with   Quorum's 

Totally   Integrated 

and   Affordable 

Weather   Facsimile 

System 


r\atjrxim  mtrodujccs  the  first 
^luJally  mtegraicti  syMtm 
for  I  he  flection  of  wealhcr 
satclSiic  images  directly  on 
yaur  pergonal  computer. 
Selcctinn  nf  HF  NAFAX, 
GOFS  WEFAX,  GOESTAP. 
MBTIiOSAT.  NO  A  A  and 
METEOR  APT  cinL-luding 
"tj  Eel  lite  du'ibnlink  tVcqiicncy 
scJection)  arc  made  under 
iram^lileie  program  control 
froin  )  oyj  fC  kcyboani. 

The  CAiy  to  l^arn  and  ti!^ 
Mcmj  driven  program  aiknir$ 
you  tn  capture,  itore,  retrieve. 
viei%  aixJ  print  irruj^'cb  with  a 
few  Bimpie  keystrokes,  tm- 
apes  an  be  colorized  from  a 
p^iltfttd  of  up  lo  262,000  colors 
when  using  a  VGA  display , 

System  configuration.^  cap- 
able of  NAFAX  rett^piitjn 
Stan  ai  SJ99.00  while  fullv 

-r 

eapable  Systems  am  be  c^xa- 
rtgurtd  far  Sl^JO  to  S2000, 
prprridmg  professioQil  quali^ 
m  km  pn£t&. 

For  camp  fete  in  formal  ion 
an^l  a  Demo  Disk,  call  or 
write; 

Quorum  Communication!^. 
Inc.,  1020  S.  MiuoSt.  Suite  A, 
Gnipcvinc.  TX  76051  (SI?) 
48K-4W6L  Or,  downlouti  p 
demo  fmm  our  Bulletin  Board 
by  cullini  f8l7j  421-0228 
uiting  2400  baud,  S  data  bi^, 
tndNopirity 


QUORUM  COMMUNICATIONS 
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Rtty  loop 


Number  21  on  yo^r  Feedback  card 


Amateur  Radio  Teletype 


Marc  L  Leavey,  M.D.,  WA3AJR 
6  Jenny  Lane 
BaftimoreMD  21208 

Packet  or  RTTY— 
Which  is  Better? 

Packet,  packet,  packet. .  .who's  got 
tha  packet?  As  one  of  the  newer  forms 
of  digital  communication,  packet  cir- 
cuits have  certamiy  taken  amateur 
circles  by  storm .  Look  around  this  mag- 
azine if  you  doubt  this  fact.  Neverthe- 
less, packet  just  might  not  be  for  every- 
one. To  wit,  consider  this  letter  from 
Howard  Evans  W61DS, 

Howard  writes,  "I  run  a  landline  bui- 
ietin  board  named  Amateur  Radio 
CBCS'  in  Ranch  o  Cordova,  Calif  or* 
nia. . . .  What  interests  me  is  the  num- 
ber of  users  who  have  mentioned  \n  the 
message  areas  (both  local  and  nation- 
al) that  there  seems  to  be  a  bit  of  disap- 
pointment regarding  packet.  It  seems 
that  the  common  line  focuses  on  the 
apparent  'overload'  of  the  packet  sys- 
tems in  general. 

*'ln  the  messages,  I  read  comments 
about  a  pronounced  delay  in  the  for- 
wardrng/recefpt  of  packet  mat!,  and  a 
marked  comparison  of  RTTY  to  packet 
in  through-put  efficiency,  with  RTTY 
slandcng  out. 

"1  have  tested  packet  a  couple  of 
times  and  I  must  say  I  still  prefer  RTTY 
for  general  communications.  I  know 
the  technology  is  in  vogue,  and  it  (s 
chic  to  be  a  packeteer,  but  the  amount 
of  cost  required  to  set  up  a  reasonabie 
packet  station  versus  using  a  normal 
RTTY  station,  to  me  is  not  really  justi- 
fied. Of  course,  this  is  my  own  opinion, 
and  frequently  I  am  at  odds  with  the 
vast  majority  on  issues.  I  just  can't  get 
excited  about  packet,  even  if  W  is  the 
in-thing  to  do  today. 

'Tor  that  reason,  I  am  very  disap- 
pointed at  what  appears  to  be  a  decline 
in  active  RTTY  stations.  Oh,  I  know 
they're  thera,  but  it  u^ed  to  be  easy  to 
find  the  critters  iurking  about,  either 
monitoring  for  a  call,  or  already  en- 
gaged jn  a  contact.  I  have  spent  some 
time  tuning  around,  and  it  does  seem 
to  me  that  the  generai  RTTY  activity  is 
dectining.  I  think  that  is  our  loss. 

"It  is  my  contention  that  for  HF  com- 
munications, RTTY  is  the  better  way  to 
gOf  overall.  And  yet,  more  people  con- 
tinue to  focus  on  packet,  oniy  to  reflect 
later  on  how  'slow'  it  is,  and  how  en- 
tangled it  has  become  in  territorialism, 
intra-system  bickering,  and  politics. 

Mm  not  trying  to  convince  you  of  a 
particular  point  of  view,  rather  I  am 
trying  to  convey  a  sense  of  concern 
over  what  I  perceive  as  an  insufficient 
arrangement  of  priorities  which  has 
placed  packet  over  RTTY," 

AM  TOR  Hardware 
Strong  sentiments.  Howard,  i  won- 


der how  many  others  agree.  Over  the 
decade  and  a  half  this  column  has 
been  running  J  have  seen  mar>y  trends 
come  and  go.  Wit!  packet  be  just  anoth- 
er fad,  or  does  it  have  a  true  place  in  the 
scheme  of  things?  I  certainly  look  for- 
ward to  other  readers'  thoughts  and 
comments  on  this  apparent  schism  in 
the  digital  worlds 

If  packet  has  its  critics,  how  about 
other  non-Baudot  forms  of  digital 
communication?  Garry  Hawkinson 
WA^RXB  of  Proctor,  Minnesota,  asks 
whether  AM  TOR  is  a  software  opera- 
tion using  a  reguiar  terminal  unit,  or  if 
other  hardware  is  required  as  well. 

I  guess  the  answer  is  yes,  ,  .and 
no.  One  way  to  get  onto  AM  TOR  is  with 
one  of  the  newer  multimode  terminal 
units.  These  little  wonders  take  care 
Of  all  the  work  of  encoding  and  de- 
coding the  various  AM  TOR  modes, 
requiring  only  a  dumb  terminal  on  your 
end-  We  have  mentioned  AEA  and 
Kantronics  units  in  this  column  in  the 
past,  but  other  schemes  are  possible, 
inciuding  those  that  move  all  the 
smarts  for  the  protocol  Into  your  com- 
puter, and  rely  only  on  the  switching 
circuits  of  a  terminal  unit  to  complete 
the  connection. 

However  whatever  technique  you 
choose  to  get  onto  AMTOR,  your  trans- 
mitter and  receiver  have  to  be  able  to 
switch  from  transmit  to  receive  and 
back  again  very  qulckiy  and  cleanly. 
When  using  a  mode  which  requests 
block-by-block  confirmation,  such  as 
AMTOR  or  packet,  efficient  transmit/ 
receive  switching  is  a  must. 

One  such  problem  was  addressed  in 
theJuly1990  ■  RTTY  Loop,"  in  which  a 
modification  for  the  ICOM I C-740 trans- 
ceiver was  published.  The  transmit/re- 
ceive timing  was  altered,  allowing  for 
more  efficient  and  accurate  AMTOR 
transmissions. 

Hope  this  helps  you  sort  out  the  al- 
phabet soup  of  RTTY  modes.  We  have 
covered  AMTOR  in  depth  in  the  past, 
and  will  continue  to  look  into  it  in  the 
future. 

AMTOR  and  RTTY  Bands 

Once  you  get  on  AMTOR,  though, 
the  question  of  where  to  find  QSOs 
comes  up.  This  puzzles  William  Martin 
N7EU.  who  writes  that  he  has 
'*.  .  .been  operating  RTTY  and 
AMTOR  for  about  five  years  now,  and 
wonders  about  the  operating  habits  on 
this  mode.  Why  is  it  most  of  the  feliows 
seem  to  congregate  on  either  80  or  20 
meters  when  there  is  so  much  other 
spectrum  to  try?  It  would  seem  to  me 
that  40,  and  especially  30,  meters 
would  be  an  ideal  band  to  use  during 
the  daytime  period  of  ope  rat  ion.  Since  I 
don't  have  an  80  meter  antenna  yet, 
that  leaves  me  only  20  meters  to  slug  it 
out  trying  to  make  a  contact  on  these 
two  modes.  On  20  it  seems  the  boys 


really  get  crammed  into  a  small  portion 
of  the  band,  making  it  difficuit  to  make 
a  contact.  Thirty  meters  seems  to  be 
quiet  most  of  the  time,  with  a  notable 
lack  of  activity  on  RTTY  and  AMTOR. 
Is  it  some  unknown  tradition  that  keeps 
the  hams  on  RTTY  \n  a  certain  band,  or 
are  they  not  interested  in  trying  some- 
thing new?  Even  on  10  meters,  where 
you  would  expect  some  Novice  to  try 
RTTY,  activity  is  nil. 

"Maybe  in  one  of  your  upcoming  ar- 
ticles you  could  respond  to  my  ques- 
tion and  encourage  someof  the  fellows 
to  try  40  and  30  meters.  After  all,  30  is  a 
CW/RTTY  exclusive  band,  and  seems 
well  suited  for  this  purpose.  Is  there  a 
"calling"  frequency  on  30  that  I  am 
unaware  of,  or  is  everyone  out  to  lunch 
on  this  one? 

"t  really  enjoy  the  two  modes,  and 
find  AMTOR  to  have  a  bit  of  an  edge 
over  RTTY  at  my  power  level  (100 
watts)  and  modest  dipoie  antenna.  I 
use  the  CP-1  with  the  MBA-TOR  insert- 
ed into  the  back  of  the  C-64,  and  find  it 
quite  adequate  for  my  level  of  operat- 
ing with  these  modes,  i  bought  these 
items  used,  and  they  are  quite  ade- 
quate for  the  beginner. 

The  only  disadvantage  I  can  see  is 
that  this  setup  does  not  support  pack- 
et. But  I  suspect  that  could  be  over- 
looked, considering  the  bargain  price. 
You  could  always  pick  up  a  separate 
unit  for  packet  later." 


Well,  William,  I  would  say  that 
the  answer  to  your  question  about 
band  use  can  be  stated  in  one  word: 
INERTIA!  Hams  congregate  around 
these  frequencies  because  that's 
where  they  started;  they  have  always 
been  there.  Why  those  frequencies 
were  chosen  has  to  do  with  conditions 
no  longer  applicable,  like  crystal 
availability  and  VFO  stability.  That  they 
were  chosen  remains  quite  applicabie, 
because  if  you  are  looking  for  a  QSO, 
you  can  tune  where  you  know  others 
are  listening.  And  so  the  pile*up  grows! 
There  is  nothing  inherently  wrong  with 
staking  out  a  new  frequency,  as  long  as 
it  is  in  a  valid  RTTY  band  and  you  are 
not  stomping  on  some  net. 

This  is  a  good  question,  with  valid 
arguments  on  both  sides,  and  I  look 
forward  to  hearing  some  other  readers' 
comments  on  the  topic. 

As  far  as  the  hardware  you  are  using, 
it  is  good  to  see  that  a  shoestring 
system  (by  cost)  does  not  have  to  be 
too  limited.  Great  tips  on  the  C-64  and 
accessories. 

Check  out  those  garage  sales  and 
flea  markets,  folks.  After  all,  one  man's 
trash  may  be  another's  terminal. 

Drop  me  a  note  when  you  are  on  your 
terminal,  or  at  your  quill  and  pad.  Either 
by  mail,  as  these  folks  did^  or  on  one  of 
the  online  services:  CompuServe  (ppn 
75036,2501)  Or  Deiphi  (user  name 
MARCWA3AJR). 


Fr™  RC-1 000 

Computer  REPEATER 

Concepts  CONTROLLER 


•  Autopatch 

•  User  Programmable  CW  ID, 

Control  &  User  Codes  &  Timeouts 

*  Intelligent  CW  ID  *  Auxiliary  Outputs  •  Easy 
to  interlace  •  Remote  Base/Tape  *  Reverse 

Patch  •Taibeeps  •  12  VCD  Operation 
*  DThAF  Decoder  with  IVIuting  •  Telemetry 

•  Control  RX  •  Response  Tones  •  Program- 
mable COS  Polarities  •  Detailed  Application 
Manual  with  schematics  *  90-Day  Warranty 

Wired  &  Tested  w/manual ....  $239,95 
Micro  Computer  Concepts 
7869  Rustic  Wood  Drive 
Dayton,  OH  45424 

513-233-9675 


RC-1 00 

Repeater 
Control 


Intelligent  CW  ID 
Remote  Base/Tape 
w/Freq.  Programming 
of  Kenwood,  (COM, 
Yaesu  HF  Rigs 
Taiibeeps  ♦  DTMF 
Decoder  with  Muting 
Auxiliary  Outputs 
Detailed  Application 
Manual  with 
schematics  (25  pages) 

W&T..„S139.95 


VS-1000 


MaitefCant 


ATV  Repeater  control 
&  video  switcher 

399  95 
NEW  ADDED  FEATURES  ' 
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AUTHORIZED  COMMODORE  SERVICE  CENTER 


FIATRAreS 

C64S40  C128S55 
C128D  £65  1541  & 
1571  DRIVES  S50 

Power  Supply, 

Heads  &  Motors  not 

included - 


2120  West  Main;  Suit<r  #7 
Rapid  City.  SD  S77DZ 

(605)  34J?-«333 


AMIGA,  PCS, 
Peripherals 

A500, 1000,  2000, 

A3000  &  Conun.  PCs 

S60,  Comm.  Printers  & 

Monitors  $45.  Figttre 

$15-$45  Parts. 


Wt  pay  cash  for  u^d  Cocnrnodore  equipm-cnt  (regardl^&s  of  cgptifitiDD). 
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Illjmlwr22  an  your  Feedback  qafd 


IV  PRODUCTS 


DRAKE 

R.  L.  Drake's  new  RS  world- 
band  shortwave  receiver  lets  you 
haar  worid  events  as  they  happen. 
The  R8  can  be  programmed  to 
store  up  to  100  stations  in  memory 
for  instant  recall.  A  full  comple- 
ment of  state-of-the-art  filters  and 
computer  interface  capability  are 


Compiled  by  Hope  Currier 


atso  buifl  in.  It  operates  in  the  AM, 
LSB.  USB.  CW,  RTTY  and  nar- 
rowtjand  FM  modes.  The  frequen- 
cy rart^  is  1 00  kHz-30  MHz,  and 
covers  ail  woridtsand  frequencies 
as  well  as  most  amateur  bands. 
With  an  optional  module,  the  R8 
can  also  cover  fire,  police,  public 
service  broadcasts,  and  addition- 
al amateur  bands  in  VHF  (35-55 
fWlHz.  108-1 74  MHz). 

The  suggested  retail  price  for 
the  R&  is  $979.  For  more  informa- 
tion, contact  R.  L  Drake  Compa- 
ny, P.O.  Box  T 12,  Mlamlsburg  OH 
45342;  (513)  866-242i,  Or  Circle 
Reader  Service  No.  201 . 


RADIO  SHACK 

Radio  Shack  is  now  offering  the 
Micronta*  Ham  Radio  SWR/Pow- 
er  Meter  (cat.  no.  19-320).  This 
compact  meter  ts  ideal  for  optimiz- 
ing antenna  setlmgs  for  hand-held 
transceivers  as  well  as  mobile  or 
fixed  ham  radios.  It  is  specifically 
designed  for  use  on  two  popular 
amateur  radio  bands:  2m  (144 
MHz)  and  70cm  (440  MHz).  TTie 
SWR/Power  Meter*s  main  fea- 
Igres  include:  tow  insertion  loss, 
enabling  i^  to  remain  connected  at 
all  times;  wide-range  accuracy 
that  lets  the  user  measure  power 
up  to  60  watts;  and  a  sealed  die- 
cast  aluminum  enclosure  for 
durability. 

The  meter  retails  for  $39. 95  and 


is  available  at  Radio  Shack  stores 
and  participating  dealers  nation- 
wide. For  more  information,  con* 
tact  Radio  Shack,  700  One  Tandy 
Center.  Fort  Worth  TX  76102; 
(817)  $90-3300.  Or  circle  Reader 
Service  No.  202. 


MFJ 

MFJ  has  released  two  new 
products:  a  balun  box  and  a  worid 
map  clock.  Mount  the  MFJ-912 
W9INN  Balun  Box  outside  the 

building  and  connect  it  with  coax 
from  your  wide-range  T-networic 
tuner,  The  MFJ-912  will  convert 
the  unbalanced  coax  to  the  bal- 
anced ladder-line  transmission 
line,  funclioning  like  an  internal 
balun  even  though  it's  located 
away  from  the  tuner.  It  retains  the 
flexibility  and  efficiency  of  the  lad- 
der line  without  bringing  the  line 
into  the  shack. 

The  MFJ-110  DXers'  Worid 
Map  Ctock  shows  the  time  and 
date  al  any  OTH  in  the  world,  and 


also  lets  you  see  the  location  of 
your  contact-  Easy-to-use  push- 
buttons let  you  instantly  move  the 
display  to  a  QTH  in  every  time 
zone.  The  *'recair"  feature  in- 
stantfy  moves  the  display  back  to 
tocal  time.  The  clock  shows  the 
day  of  the  week,  month,  date  and 
year,  and  has  an  alarm. 

The  MFJ*912  W9INf^  Balun  Box 
is  $39.95;  the  MFJ-1 10  World  Map 
Clock  is  $24.95.  Both  come  with  a 
one-year  unconditional  guaran- 
tee. Contact  MFJ  Enterprises, 
inc.,  P.O.  Box  494,  Mississippi 
State  MS  39762;  (601)  323-5869, 
(800)  647-1  mo.  FAX  (601)  323- 
6551  Telex  53  4590  MFJSTKV. 
Or  circle  Reader  Service  No.  203. 


ICOM 

ICOM  has  announced  the  new 
IC-2410A/H  144  and  440  MHz 
dual'band  transceiver,  which  in- 
cludes features  such  as  simuNa* 
neous  receive  on  the  same  band* 
microphone  controllability  and 
optfonal  remote  control.  The  IC- 
2410A/H  is  one  of  the  smallest  in 
its  class:  5.5"  (W)  x  1 .6"  (H)  x  6.9'^ 
(D),  and  weighing  just  three 
pounds.  In  addition  to  receiving 
two  bands  simultaneously,  it  will 


receive  two  frequencies  on  the 
same  band. 

The  IC-2410A/H  comes  In  two 
versions.  The  IC-24tOA  puts  out  a 
maximum  of  25  watts  on  both  UHF 
and  VHF;  maximum  output  power 
for  the  IC-2410H  is  45  watts  on 
VHF  and  35  watts  on  UHF.  Both 
versions  offer  high,  medium  and 
k}w  power  settings.  A  variety  of 
operations  can  be  controlled  with 
the  HM-56  DTMF  hand  micro- 
phone and  optional  UT-55  DTMF 
encoder/decoder. 

For  prices  and  more  Inform  a* 
tion.  contact  tCOM  America,  2380 
lieth  Ave.  N.E.,  P.O.  Box  C- 
90029,  Bellevue  WA  98009-9029; 
(206)  454-^155.  Or  circle  Reader 
Service  number  209, 


GRACfUS,  INC. 
Gracilis,  Inc.  has  introduced 
the  PackeTwin™  data  system,  a 
dual-channel  PC  interface  card, 
integrated  radio  modem,  and 
radio  transceiver,  with  TCP/IP 
and  AX.25  software  for  PC/XT/AT 
systems.  Both  PackeTwin  chan- 
nels can  operate  at  conventional 
speeds  of  1200-9600  baud.  Addi- 
tionally, one  channel  is  capable  of 
1  Mb/sec  operation  with  existing 
56K  radio  modems  as  well  as  fu- 
ture higher  speed  developments. 
Both  channels  support  RS-232. 
RS-422,  and  TTL.  Radio  modems 
are  available  for  1200^  2400  and 
9600  bps.  KA9Q^s  TCP/IP  system 


software  is  also  available  with  the 
system  for  packet  rvetwork  appli- 
cations. 

PackeTwin  prices  range  from 
$199  to  S599,  depending  on  the 
configuration.  For  more  informa- 
tion, contact  Gracilis,  tnc,  623 
Paiace  Street,  Aurora  IL  60506; 
(708)  897-9346  Or  circle  Reader 
Service  No.  205. 


RAT  ENTERPRISES 

RAl  Enterprises  has  released  a 
new  PC  software  program,  "Au- 
tolog  Plus  II."  This  program  Is  a 
unique  blend  of  a  highly  sophisti- 
cated station  log  and  a  fully  pro- 
grammable CW  autokeyer.  The 
log  features  four  programmabfe 
on-screen  time  zone  clocks,  a 
200*year  calendar,  a  personal 
database  and  a  rK}tepad  database 
to  keep  track  of  all  personal  data. 
Othef  featufes  include  a  DXCC 
database,  beam  headings,  QSL 
tracking,  custom  screen  coiors, 
on-screen  "quick  notes' *to  keep 
track  of  frequencies  and  calls  in  a 


pile-upt  a  programmable  tracking 
cell  with  sort  and  print  functions, 
and  the  ability  to  search  and  modi- 
fy all  log  files.  The  only  hardware 
requirements  are  a  printer  driver 
and  360K  of  free  memory.  An  RS 
232  interface  is  provided  to  drive 
the  positive  voltage  CW  key  input 
of  a  solid-stale  receiver. 

"Autolog  Plus  11/'  including  the 
interface,  sells  for  $45  and  is  avail* 
able  on  both  5.25"  and  3.5"  flop- 
pies, For  more  information,  con- 
tad  RAi  Enterprises.  4508  N.  48th 
Drive,  Phoenix  AZ  35031.  Or  cir- 
cle Reader  Service  No,  204. 


ALEXANDER  BATTERIES 

Alexander  Batteries  is  offering 
several  new  made-in-the-USA 
batteries  for  Standard  HX500 
portable  radios.  The  H26204  is  a 
7.5V/500  mAh  nickel-cadmium 
battery,  The  H2e205  is  also  rated 
at  7.5  VDCj  but  features  longer 
run  times  and  a  900  mAh  capacity. 
The  H26206  is  10  VDC,  with  a  425 
mAh  capacity;  the  H26207  is  10 
VDC/700  mAh,  Alexander's  also 


has  replacement  batteries  (or  the 
ICOM  BP-ea  and  8P-84,  and  for 
Kenwood's  TH-205A,  TH-205AT. 
TH-215A.  TH-216E,  TH-315A,  TH- 

415A  and  TH-4t5E  radios. 

For  prices  and  more  informa- 
tion»  contact  Alexander  Batteries, 
P.O.  Box  1508,  Mason  City  tA 
50401;  (515)  423-3955,  FAX  (5 15) 
423-1644.  Or  circle  Reader  Ser- 
vice No.  207, 
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H^RES  COMMUNICATIO^S 

Hi-Res  CoTTimynications  has  re- 
leased the  KWM2  video,  packed 
full  of  detailed  information  regard- 
ing almost  every  facet  of  the 
KWM2  and  spotlighting  world- 
renowned  Collins  Radio  expert 
Dennis  Brothers.  The  video  be- 
gins with  basic  tools  and  equip- 
ment, then  Dennis  takes  you 
through  tune-up  and  operation. 


troubleshooling  and  repair,  modi- 
fication identification  and  tnstaUa- 
tlon*  and  completa  alignment. 

For  the  prjce  and  more  informa- 
tion, contact  Hi-Res  Communica- 
tions, fnc,  Floyd  Sao  KF8AT, 
18464  Ash  Creei<  Drive,  Mt. 
Ciemens  Ml  48044-1240:  (313) 
228-1600.  Or  circle  Reader  Ser* 
vice  No.  206. 


OPTOELECTRONICS 

Optoelectronics  is  offering  a 
new,  free  (to  peopte  involved  with 
radio  broadcasting  and  reception 
from  sub-audio  to  3  GHz)  1 6-page 
bfochore  describing  the  firm's 
newest  hand-held  and  bench-top 
instruments-  The  brochure  in- 
cludes descriptions,  technical 
data  and  useful  tips  on  how  to  use 


frequency-finding  handi-coun- 
ters.  universal  counter-timers  for 
tab  and  field,  PC-based  counters 
with  Windows  3.0  for  control  and 
display,  active  preselector  t^and- 
pass  filters,  antennas  and  acces- 
sories. 

Contact  Optoeiectronics  tnc^, 
5821  NB  14th  Avenue,  Fort  Laud- 
erdale FL  33334;  (800}  327^5912, 
(305)  771-2050. 


GIEHL  ELECTRONICS 

Qiehl  Electronics  is  offering  two 

software  enhancement  kits,  one 
for  the  Kenwood  TS-940  and  one 
for  the  Ten-Tec  Paragon.  The  TS* 
940  k^t  features  tunable  memories 
that  allow  you  to  change  the  fre- 
quency of  a  memory  channel  us- 
ing the  main  tuning  knob,  memory 
bank  selection  using  the  "UP" 
and  "DOWN"  keys,  and  easily- 
set  kHz  per  revolution.  The 
Paragon  kit  offers  band  registers 
that  store  the  last-used  frequency. 


mode,  and  filter  for  all  bands  160 
through  10  meters;  a  tO-mmute 
timer  that  reminds  you  to  ID  your 
station,  a  single  key  band  selector 
that  makes  QSYing  fast,  and 
many  other  enhancements.  Both 
krts  fnclude  a  new  software  chip, 
complete  documentation,  and  in- 
stallation instructions. 

The  kits  cost  $72  each,  plus  $3 
S  &  H.  For  more  informalton,  con- 
tact  GieN  Electronics,  P.O.  Box 
t833S,  Cindnnati  OH  45218.  Or 
circle  Reader  Service  number  20B. 
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Never  Say  Die 

Continued  from  page  4 

band  and  every  mode,  even  a  USA  re- 
port which  mentiofTs  Radio  Fun. 
There's  30  pages  of  OX  news! 

About  the  only  thing  they  don't  seem 
to  have  is  something  along  the  Ibes  of 
my  endless  editorials.  Probably  just  as 
well. 

If  s  a  magazine  packed  with  interest- 
ing information,  aimed  at  rank  begin- 
ners right  on  through  to  experts,  with 
the  latest  news  and  circuits  for  every 
special  interest. 

For  us  to  have  a  similar  pyblicatlon 
here  we'd  have  to  have  about  300 
pages  of  advertising.  In  order  for  the 
ham  industry  to  support  that  much  ad- 
vertising they'd  have  to  sell  about  five 
times  as  much  ham  gear  as  they  do 
now.  And  that  would  mean  that  we'd 
have  to  have  about  four  times  as  many 
active  hams  buying. 

Yes,  Japan  is  that  far  ahead  of  us. 
They're  leaving  us  further  and  further 
behind  in  radio  technology,  it's  a  terri- 
bfe  blow  to  American  pride  to  be  left  in 
the  dust,  fiddling  around  with  CW  and 
AM  instead  of  exploring  the  micro- 
waves. 

Many  Americans  have  suffered 
severe  inferiority  attacks  as  we've  had 
to  learn  about  quality,  just-in -time  pro- 
duction and  other  Japanese  innova- 
tions. Now  it's  no-code  and  the  Lud- 
dites are  at  it  again. 

Mini-Discs? 

Sony,  apparently  unable  to  keep 
from  challenging  Matsushita  (and  fos- 
ing).  has  announced  a  new  recording 
technology,  the  mint-disc  (MD).  This 
was  in  response  to  Philips  and  Mat- 
sushita's Digital  Compact  Cassette 
(DCC)  announcement  in  January. 

So  what's  all  this  mean  to  amateur 
radio?  Isn't  this  just  of  interest  to  music 
to  vers?  What  do  we  care  if  the  Japa- 
nese come  up  with  something  to  re- 
place tlie  old  audio  cassette?  It's  about 
time  anyway,  right? 

Since  analog  audio  will  soon  be  as 
dead  as  spark,  our  analog  voice  trans- 
missions are  going  to  be  as  antique  as 
our  beloved  CW,  Amateur  radio  is  al- 
ready so  far  behind  today's  technology 
that  it's  more  a  museum  exhibit  of  the 
past  than  a  practical  communications 
service. 

The  only  main  drawback  to  digital 
audio  is  that  it  takes  a  much  wider 
bandwidth  than  anaiog.  Let  me  see 
some  hands  now. .  .how  many  of  you 
are  prepared  to  get  up  in  front  of  the 
group  and  explain  the  difference  be- 
tween analog  and  digital?  Hmmm,  not 
many  hands.  I  was  afraid  of  that. 

What  we  do  Is  pick  up  analog  audio 
with  a  microphone.  Then  we  set  up  an 
oscillator  and  have  it  trigger  on  a  sam- 
pling circuit.  The  audio  on  our  compact 
discs  (CDs)  is  sampled  44,1 00  times  a 
second*  A  16-bit  byte  aliows  you  to 
break  down  the  sound  into  65,000 
sound  levels  and  represent  each  by  a 
number.  This  makes  it  possible  to  digi- 
tize frequencies  from  0-20,000 
Hz .  .  .  up  to  half  the  sampling  rate. 

For  ham  use  we  might  want  to  cut 
down  to  a  6  i< Hz  sampling  rate,  which 
would  give  us  0-3,000  Hz,  plenty  for 
ham  communications,  yet  too  wide  for 
most  of  our  ham  bands.  This  is  where 
we  want  to  start  looking  for  ways  to 
compact  the  data.  We  don't  need  any- 
where near  the  80  dB  of  dynamic  range 
demanded  by  music,  so  we  don't  need 
music's  16-bit  bytes.  We  can  further 
cut  down  the  data  rate  by  using  one-bit 


technology.  This,  Instead  of  giving  us 
the  signal  level  from  zero  to  120  dB  for 
every  sample,  just  telis  us  whether  the 
data  number  is  lower  or  higher 

Okay,  okay,  it's  complicated  and, 
unless  you've  been  keeping  up  with 
electronic  technology,  it's  confusing.  I 
just  wanted  to  give  you  some  idea  of 
what's  going  on ,  not  make  you  a  digital 
scientist.  Not  that  all  this  is  beyond  the 
grasp  of  an  eleven  year  oid. .  At  just 
may  be  beyond  the  grasp  of  the  aver- 
age 59'yearoid  ham  who  is  bewildered 
atMul  what  a  decibel  actually  is. 

How  long  do  you  think  Congress  and 
the  FCC  are  going  to  consider  amateur 
radio  a  resource  worthy  of  using  our 
incredibly  valuable  bands  if  we  keep 
falling  further  and  further  behind  in 
technology?  When  will  they  stop  and 
consider  that  maybe  they  don't  need  to 
provide  quite  so  much  museum  space 
for  us  to  ins  u  ft  and  jam  each  other  with 
our  antique  frequency-wasting  tech- 
nologies? 

Up  until  about  25  years  ago,  ama- 
teurs were  the  leaders  in  communica- 
tions technology.  We  pioneered 
NBFM,  SSe,  SSTV,  RTTY  and  re- 
peaters. Then  everything  almost  com- 
pletely stopped,  leaving  us  with  a  hob- 
by frozen  i  n  t  i  me  at  a  ro  u  nd  1 963 ,  Was  it 
entirely  a  coincidence  that  the  ARRL's 
Incentive  Licensing  proposal  almost 
completely  stopped  the  entry  of  young 
newcomers  at  this  same  time? 

The  increasing  complexity  of  home 
construction  using  ICs  didn't  help ,  Old- 
timers,  brought  up  on  tubes,  got 
scared  off  by  these  littie  gadgets  and 
the  enormousty  complex  circuits  they 
could  build  with  them.  I  stili  fondly  re- 
member buiiding  rigs  with  815s,  826s, 
832s  and  81 3s.  Sigh. 

We  wifl  be  going  digital.  l!^s  just  a 
question  of  if  we  have  to  wait  for  the 
Japanese  to  pioneer  it  for  us.  And  as 
we  are  able  to  get  our  effective  band- 
widths  down  to  a  few  hertz,  we're  going 
to  find  ourselves  with  wide  open  bands, 
with  acres  of  space  between  con- 
tacts .  , .  more  like  40m  CW  used  to  be 
60  years  ago.  When  Sony  Is  able  to 
knock  out  80%  of  the  data  for  hi-fi 
music  and  we're  not  able  to  hear  the 
difference,  the  possibiiitles  for  ham 
communications  quality  voice  are  stag- 
gering. 

If  there's  any  real  interest,  we  can 
start  encouraging  the  writing  of  techni- 
cal articles  to  help  you  cope  with 
1990's  technology  instead  of  living  in 
the  glorious  1940's  technology  as  most 
of  you  have.  Do  you  want  to  know  more 
about  digital  audio? 

Where  Was  Wayne? 

A  couple  readers  noticed  my  ab- 
sence at  the  Dallas  iiamfest  this  year.  I 
was  over  in  Sedalia  (MO)  at  the  11th 
International  Scott  Jopiin  Ragtime  Fes- 
tival—same weekend. 

Since  IVe  been  pretty  good  at  keep- 
ing my  love  of  ragtime  music  a  secret,  it 
may  surprise  you  that  I  would  fly  to 
Kansas  City  and  then  drive  to  Sedalia, 
just  to  hear  ragtime  music.  Four  glori- 
ous days  (and  nights)  of  ragtime, 
played  by  the  world's  top  ragtime  per- 
formers. .  .  nirvana. 

It  didn't  hurt  that  two  of  my  proteges 
were  on  the  program  this  year  for 
the  first  time.  Scott  Kirby,  who  I  discov- 
ered in  New  Or  lean  s^  and  Masanobu 
Ikemia,  who  I  discovered  at  Sedalia 
fast  year,  when  he  was  just  there  as  an 
attendee  and  not  on  the  program.  This 
year  they  were  the  big  hits  of  the  festi- 
val. ,  .with  me  sitting  there  glowing  like 
a  proud  papa. 


The  festival  drew  about  350  at- 
tendees, t'll  bet  over  a  hundred  of  them 
played  at  one  time  or  another  in  the 
after-hours  ragtime  jam  sessions. .. 
which  went  on  after  the  last  evening 
concerts  until  as  late  as  6  am* 

Last  year  I  missed  the  last  two  days 
of  the  festival  and  flew  up  Saturday 
morning  to  give  a  talk  at  the  Dallas 
hamfest.  Only  a  couple  dozen  hams 
managed  to  break  away  from  the  flea 
market  to  listen,  so  I  figured  I'd  do  bet- 
ter to  spend  my  time  in  Sedalia  this 
year. 

With  two  ragtime  CDs  already  re- 
leased on  my  Greener  Pastures  label 
af>d  two  more  in  the  works. . .  plus  sev- 
eral more  planned  -  -  the  festival  was  a 
business  investment  too. 

The  lack  of  interest  in  my  Dallas  talk 
last  year  means  either  that  most  hams 
have  had  enough  of  me  in  my  editori- 
als—maybe too  much— or  that  my 
taiks  have  grown  dulf.  Probably  the  iat- 
ler,  When  Tm  giving  talks  to  hams  I 
often  feel  like  a  cheerleader  trying  to 
get  some  enthusiasm  from  the  inmates 
of  a  nursing  home.  When  I  ask  for  a 
showing  of  hands  on  how  many  in  the 
audience  have  done  arrything  oi  inter- 
est in  amateur  radio,  a  couple  hands  go 
up.  The  others  all  slouch  down  and 
look  guilty. 

I  don't  know  what  to  say.  It's  like  a 
bunch  of  starving  peopie  not  quite  abfe 
to  touch  the  fabulous  feast  just  beyond 
their  reach.  Have  you  tried  OSCAR? 
RTTY?  SSTV?  These  20-year  old  tech- 
nologies are  still  newfangled  stuff  to 
many  hams.  Even  packet  is  new! 
Lordy.  Whatcha  done  on  220?  900? 
1296?  10  GHz?  Maybe  50  IVIHz?  They 
didn't  need  me  as  a  cheerleader  at  Dal- 
las this  year,  just  as  a  funeral  director. 

One  of  the  top  American  ragtime  pi- 
anists is  Dick  Zimmerman.  He's  also  a 
professional  magician-  Perhaps  I 
should  take  some  magic  lessons  from 
him  and  at  least  be  able  to  entertain 
you  old-timers  with  some  magic,  even 
if  you  don't  want  to  hear  about  amateur 
radio. 

Beating  the  PiJe^Ups 

If  you're  one  of  the  thousands  of  ops 
devoting  the  rest  of  your  life  on  this 
world  to  adding  QRM  to  pile-ups  chas- 
ing DX,  I  have  a  suggestion  for  you.  Are 
you  interested  in  a  sneaky  way  to  come 
out  on  top  of  the  pile-ups,  time  after 
time? 

Yes,  f  know,  you  already  have  a 
twelve-element  beam  and  a  ten  kW  lin- 
ear, .  .but  so  do  all  your  competitors. 
You  need  something  extra  to  make  it 
through  the  QRM.  It  s  odd  that  you 
haven*t  thought  of  this  already,  but 
then  perhaps  you  haven't  gone  about 
sofving  this  problem  creatively.  Your 
use  of  10,000  watts  is  a  hint  that  you 
tend  to  try  and  use  brute  force  instead 
of  brains  to  get  your  way.  I  hate  to  think 
about  your  family  relations! 

Okay,  here's  the  edge  which  should 
make  ai!  the  difference.  Perhaps 
you've  noticed  that  when  you  are  trans- 
mitting, this  tends  to  reduce  your  ability 
to  hear  what's  happening  on  your 
channel.  You  know  there  are  others  in 
there,  but  you  don't  know  exactly  when 
they  are  transmitting  or  how  much 
they've  shifted  off  the  frequency  to  try 
and  be  heard.  You  need  a  way  to  listen 
while  you  are  talking. 

Think  how  great  it  would  be  to  be 
able  to  tune  in  and  hear  what's  going 
on  while  you're  calling!  You'd  be  able 
to  shift  your  frequency  enough  to  be 
heard.  You'd  be  able  to  wait  until  just 
the  right  moment  and  both  jam  your 


competitors  so  the  rare  DX  station 
wouldn't  be  able  to  get  their  call. .  .and 
sandwich  your  own  call  in  the  instant 
they  shut  up. 

Now  that  I've  told  you  what  you  need 
to  do,  I'm  sure  you're  way  ahead  of  me 
on  how  to  do  it.  You  need  a  remote 
receiver  with  a  UHF  link  back.  If  it's  a 
few  mites  away  you'll  be  able  to  hear 
your  own  frequency  and  everything  on 
it.  We  have  enough  garbage  on  2m 
already,  so  put  your  intercom  channel 
Lip  on  a  higher  band.  You'll  want  to  be 
able  to  remotely  tune  too.  But  that's 
easy  with  many  modern  receivers. 
Duck  soup. 

How  aliout  some  construction  arti- 
cles on  remote  receiving  systems? 

Some  Trivia 

You  might  watch  for  "Mission  of  the 
Shark/'  a  TV  movie  which  is  planned 
for  broadcast  around  December  7th.  I 
don't  know  how  good  the  movie  is,  but 
it  was  shot  on  my  old  submarine,  the 
USS  Drum  (SS'228),  where  I  spent  the 
war.  The  Drum  is  tied  up  in  Battleship 
Park  in  Mobile,  right  next  to  the  Ala- 
bama ,  in  case  you're  down  that  way. 

The  movie  stars  Stacy  Keach  as 
Captain  McVay,  skipper  of  the  indiana- 
poUs,  and  Richard  Thomas  (John -Boy) 
as  the  ship's  doctor.  The  indianapoUs 
was  sunk  by  a  Japanese  submarine 
(played  by  the  Drum),  with  Japanese- 
American  actors.  The  cruiser  was  re- 
turning from  having  delivered  an  atom- 
ic bomb  when  it  was  sunk.  Most  of  the 
crew  survived  the  sinking,  but  were 
subsequently  fost  to  sharks  during 
their  several  days  in  the  water  because 
a  Navy  bureaucratic  blunder  prevent- 
ed anyone  looking  for  them. 

American  Cars 

A  couple  Detroit  union  member  read- 
ers got  all  upset  over  my  put-down  of 
American  cars  a  few  months  ago.  They 
to  id  me  how  great  American  cars  are 
now.  Glad  to  hear  that,  even  though  it 
goes  against  everything  I've  experi- 
enced with  rentals. 

Thus  it  was  with  some  interest  that  I 
read  a  report  in  USA  Today  on  how 
U.S.  car  brands  had  improved  their 
quality.  Ford  did  the  best,  moving  from 
the  1  Sth  to  8th  best  trouble-free  brand. 
Out  of  the  top  eleven  most  trouble-free 
1991  models,  Pontiac  placed  7th  with 
their  6000.  The  other  10  were  alt  for- 
eign. In  the  trouble-free  brand  list  the 
first  seven  were  Lexus,  Infiniti,  Toyota, 
Mercedes,  Acura,  Honda,  Subaru .  . 
and  then  Ford.  You  can't  believe  how 
distressed  I  am  to  be  so  wrong  atx^ut 
American  cars  being  clunkers. .  and 
my  Detroit  readers  so  right.  Yes,  I'm 
being  sarcastic. 

1  don't  suppose  t've  gotten  you  to 
read  The  New  Yorker  yet.  Pity.  Damned 
shame.  They  had  a  very  interesting  se- 
ries on  Chinatown  recently  that  was 
worth  reading.  We  seem  to  get  mad  at 
the  Asians  for  coming  over  here  and 
working  incredibly  hard  to  succeed. 
They  aren't  doing  anything  we  can't 
do,  they're  just  doing  what  we  won't 
do . . .  work,. 

Heck,  a  lot  of  hams  are  furious  with 
me  because  I've  worked  so  hard  and 
have  succeeded  as  a  result,  i  was  lucky 
to  have  good  role  models.  My  father 
worked  hard,  as  did  my  grandfather,  so 
it  seemed  normal  to  me.  My  grandfa- 
ther was  one  of  the  founders  of  Ciigo 
and  my  father  heiped  start  the  first 
trans-Atlantic  airline. 

And  how  does  this  apply  to  amateur 
radio?  Why  am  I  bringing  this  up  here? 
Because  it's  the  same  pattern  i  see  in 
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amateur  radio . .  .we  want  to  buy  a  rig, 
put  up  a  marrufactured  t>eam  and  tow- 
er ami  WQT^  the  world.  Thousands  ol 
readers  get  mad  ai  me  when  ( suggest 
they  actually  learn  electronic  and  radio 
theory.  THey  are  ready  wilh  a  rope 
when  I  sugg€>st  that  if  they  love  the 
damned  code  so  much  they  get  good  at 
it  and  prove  it.  They  are  starting  the  fire 
under  the  lai  when  I  ask  why  they 
aren't  on  packet  yet.  Or  OSCAR,  Shodt 
Ihe  messenger.  No.  Tm  nol  saying  that 
American  amateurs  are  a  lazy,  spoiled 
bunch  of  otd-tjmers.  I  would  never  say 
tftat  You  might  say  it.  and  i  wouldn't 
deny  it,  tHJt  I'm  certainly  not  going  to 
say  it. 

Now,  if  our  t^eloved  and  wealthy,  un- 
educated and  apparently  unskilled  De- 
troit car  makers  would  make  some  ex- 
tra effort  to  lurn  out  cars  without 
defects  I'll  be  delighted  to  start  check- 
ing  my  gourmet  library  for  crow 
recipes  Perhaps  cooked  m  Ripple? 

Education 

Did  you  miss  the  Fortes  aiWes  on 
educalion  (May  27thp  Tsk.  Milton 
Friedman  (one  of  my  heroes)  saidt  "On 
the  average  it  costs  half  as  much  to  run 
anything  privately  as  it  does  govern- 
meniatly."  Friedman  says  that  our  Ivy 
League  colleges  could  cut  theif  tuitior^s 
in  hatf  and  still  make  money  if  they 
were  exposed  to  the  disciplines  of  the 
marfcet  rather  than  counting  ypon  gov- 
ernment subsidies  and  big  private 
donors.  He  says  "thai  universities  are 
muStiproduct  enterprises.  They  pro- 
duce three  major  products:  schooling, 
research  and  monuments." 

One  shining  success  is  the  DeVry 
Institute  of  Teclinology,  which  pro- 
vides a  better  education  than  even 
state  colleges  and  at  half  the  price. 
Yes»  of  course  state  educationaJ  au* 
thorities  are  righting  DeVry  at  every 
turn. 

You  know,  if  we  could  ever  get  Corv 
gress  to  a^low  pnvate  mail,  we'd  see 
twice  as  much  service  a  I  half  the  cost. 
I'm  old  enough  to  remember  two  maif 
deliveries  on  weekdays  and  one  on 
Saturdays.  .  ,2c  first  class  mail  and 
penny  postcards, 

(BM  Dying? 

Several  years  ago  I  predicted  that 
WM  would  eventually  get  killed  by  mh 
cracomputers,  if  you*ve  b%en  reading 
the  b*Jsiness  magazines  you've  tjeen 
seeing  IBM  losing  ground  at  an  amaz* 
ing  rate  It's  going  to  get  worse. 

Just  as  we've  had  a  drop  in  the  cost 
of  computing  of  about  a  thousand  to 
one  in  the  iast  few  years,  the  predic- 
tions are  tor  a  further  million-fold  rise  in 
cost  etfeciiveness  within  a  few  more 
years.  To  some  degree  IBM  will  be  able 
to  sell  more  of  the  lower  priced  comput- 
ers^ but  there's  no  way  triey  can  seH  a 
million  times  more. 

IBM  makes  most  ot  I  heir  really  big 
bucks  leasing  software.  The  day  of  the 
thfee'thousand-dollar-a-month  soft- 
ware iease  is  going  away,  right  along 
with  the  need  for  $10  million  comput- 
ers. 

Ten  years  ago  I  had  to  pay  SI 5,000 
for  a  10  megabyte  dtsk  for  my  Prime 
minicomputer.  NowlheyVe  buiJding  40 
megabyte  drives  Into  laptop  portables. 

So  what  does  this  mean  to  amateur 
radio?  It  means  you  ain't  seen  nothm' 
yet  when  it  comes  to  computerized 
communications.  It  also  means  there 
are  going  to  be  an  enormous  number  of 
opportunities  to  make  big  bucks  with 
these  new  computer  systems.  Small 
entrepreneurial  companies  are  going 


to  have  a  field  day  with  support  prod- 
ucts, running  circles  around  the  giants. 
Small  companies  can  react  mucti 
faster  than  big  ones  and  dfjve  them 
ban anas - 

Chip  densities  are  moving  towards 
billions  of  transistors  on  a  single  chip. 
That  means  they  can  put  dozens  of 
uftra-fast  microcomputers  all  on  one 
chip,  working  in  tandem.  This  is  going 
to  force  a  similar  eKpansion  In  commu- 
nications .  We  have  the  choree  of  t>eing 
spellbound,  dumb  bystanders... 
or  plunging  in  and  benefiting  from  the 
changes. 

This  explosion  of  communications  is 
going  to  start  making  frequencies  more 
valuable  particularly  the  micro- 
waves. This  means,  in  turn^  that  either 
we're  up  there  earning  our  salt  or  we're 
going  to  gradually  be  left  like  our  Amer- 
ican Indians,  on  tiny,  unwanted  reser- 
vations. 

Of  course t  if  we  had  friends  in  htgh 
places,  we  might  be  able  to  stave  off 
the  inevitable.  And  how  can  we  devel- 
op some  friends  in  high  pJaces?  The 
^me  way  the  big  corporations  who 
want  our  frequencies  do  by  bribing 
Congress.  We  have  a  democracy  here, 
and  that  means  you  pay  or  you  die.  For 
as  little  as  $100  each  per  year  to  your 
senator  and  representative  (for  their  re- 
election funds),  you'll  help  assure  thai 
you  have  a  louder  voice  al  that  old  ra- 
dio spectrum  pork  barrel  than  Motoro^ 
la.  G.E.  or  Fujitsu. 

73'sTo  ¥ou,  Too 

Sevens  and  threes  to  ya  good  bud- 
dy, as  the  southern  truck  driver  CBers 
put  it  No,  you  don't  have  to  puzzle 
about  where  "73"  came  from,  you  jist 
pay  'tention  to  your  old  Uncle  Wayne, 
and  he'll  put  ya  straight. 

It  has  to  do  with  the  very  begmnings 
of  amateur  radio,  away  back  near  hun- 
neft  years  ago.  Some  of  the  first  hams 
were  old  Morse  ops  who'd  worked  on 
the  telegraph  lines  out  West  Out  there 
a  man's  most  precious  (Xjssession  was 
his  gun,  the  good  old  Winchester  73, 
the  gun  which  opened  the  West.  The 
old  ops  used  to  end  their  messages 
with  "I  will  you  my  73."  That  got  short- 
ened, In  true  CB  style^  to  "73,"  and 
meant  "best  wishes."  You  can  tell  it  a 
ham  is  a  lid  if  he  pluralizes  it.  It  ain't 
*'best  regardses/'  it^s  "^TS."  Now 
aren't  you  glad  you  have  old  Uncle 
Wayne  as  a  living  link  with  the 
past      good  buddy? 

The  next  thing  you'll  be  asking  me 
where  "*B&"  came  from.  Git  off  the 
porch  and  let  a  cranky  old  man  atone. 
Jeeze,  these  danged  kids.  Worse* n  all 
those  testy  old  men  on  CW  bumbling 
along  in  10  wpm  horsecarts  in  a  day  of 
25,000  wpm  supersonic  technolo- 
gy..  and  complaining  about  the  fast 
drivers, 

And  while  hams  are  fighimg  to  keep 
bleeping  at  each  other  on  CW,  technol- 
ogy is  moving  ahead.  IrMlight  phones 
in  every  seat  are  being  tested  on  U.S. 
Air»  Northwest  and  American  Airlines. 
These  phones  use  digital  technology  to 
encode  the  voice,  plus  they'll  work  with 
your  laptop  computer  and  even  handle 
fax  right  there  in  your  airline  seat, 
You'll  be  able  to  make  plane  reserva- 
tions, page  friends  on  the  ground,  get 
stock  quotes,  read  news  headlines, 
look  up  flight  schedules  and  so  on, 
Now  tell  me  again  about  how  CW  can 
get  through  when  all  else  fails.  .1 
need  to  hear  about  thai  again  to  retain 
my  failing  faith. 

Saudi  Arabia 

The  Arabs,  not  just  in  Saudi  Arabia 
but  In  all  Arab  countries,  have  one 
whale  of  a  problem.  And  it's  a  problem 
which  is  going  to  make  for  wars  for  a 
long  time  to  come. 


If  one  asks  tiow  come  the  Arabs  were 
way  ahead  in  science  and  techrvology  a 
thousand  years  ago  and  then  stopped, 
I  think  the  sad  answer  lies  in  their  refh 
gion,  Islam,  islam  is  agamsl  paying  in- 
terest, which  means  that  any  funda* 
mentalist  Moslem  society  will  never 
heve  the  capital  to  grow,  Few  busi- 
nesses can  get  started  without  borrow- 
ing money,  We're  talking  atrout  a  reli- 
gion which  is  anti-capitalist  and  thus 
dooms  any  country  which  t&  limited  by 
it  to  failure  lust  as  the  comnr>unist 
countries  faaled. 

And  as  if  that  weren't  bad  enough, 
Islam  is  also  against  technology.  Sci* 
ence  teachers  in  fundamentalist  Islam 
countries  find  they  must  graduate 
Moslem  students,  whether  they  know 
anything  or  not.  A  ham  visiting  Saudi 
Arabia  reports  that  the  Aramco  Saudi 
technicians  spend  their  days  in  idle 
gossip  and  drinking  tea.  When  some- 
thing breaks  they  have  to  call  an  Arrveri- 
can  &jpen/isor. 

!  realize  that  it's  blasphemous  to 
question  any  aspect  of  a  relpgion,  even 
one  which  is  a  thousand  years  out  of 
date  and  is  keeping  its  believers  in 
poverty. ,  .except  for  those  families 
lucky  enough  to  live  on  top  of  an  oil 
field  J 'm  not  suggesting  that  Moslems 
consider  changing  Islam,  only  that  they 
stop  being  jealous  of  the  wealth  the 
rest  of  the  world  gains  throtigh  techni- 
cal education  and  using  technology. 

If  you  ever  wondered  why  almost  the 
only  ham  contacts  you've  made  in  the 
Middle  East  have  t^een  with  Ameri* 
cans^  now  you  know. 

I've  t>een  interested  in  the  growing 
number  of  articles  about  Kuwait  and 
Saudi  Arabia  and  their  medieval  soci- 
eties. .  which  we've  just  spent  a  few 
billion  dollars  rescuing  from  an  old 
friend  of  theirs.  I'm  glad  we  lost  fewer 
Americans  doing  ]{ than  we  lose  on  a 
good  nigh!  to  crack-related  killings. 

I  asked  for  some  ham  volunteers  to 
follow  our  tnxips  into  Baghdad  and  set 
up  some  health  and  welfare  stations. 
Several  hams  were  feady  to  go,  Alas, 
our  troops  stopped  before  entering 
Baghdad,  a  fact  which  Generat 
Schwartzkopf  made  plain  was  a  bum- 
mer in  his  mind.  It  looks  as  though  his- 
tory has  already  backed  him  up.  Any- 
way, t  was  very  glad  to  see  a  few  hams 
willing  to  pitch  in  to  help  out  at  their 
own  cost. 

Say,  H  yoo  think  Tm  exaggerating 
about  the  hold  religion  has  Over  there, 
just  remember  back  to  the  Iranian 
motra  waving  ti^ir  fists  at  us  on  the 
evening  news  a  few  years  ago.  And  the 
thousands  of  Iraqis  doing  ditto  fast 
year. 

Free  Cellular  Calls 

Well  free,  if  you  don't  gel  caught.  I 
mentioned  a  couple  years  ago  that 
most  crooks  were  using  cellular 
phones  with  altered  serial  numt>ered 
identification  chips.  The  result  is  free 
phone  ca  lis      anywtiere  in  the  wort  d . 

A  recent  Waff  Slfs&i  Jatmaf  artide 
tracked  it  ail  down  to  a  computer  hack- 
er named  Ken  Bailey,  who  took  a  cellu- 
lar phone  apart  and  cracked  the  code. 
Ken,  the  WSJ  claimed,  was  circum- 
spect about  It.  He  made  bogus  chips, 
but  built  in  B  security  system  so  no  one 
could  make  a  copy  of  his  chip  and  use 
it.  They*d  have  to  come  to  Ken  for  chips. 

That  worked  fine  until  Ken's  comput- 
er went  on  the  fritz  one  night  and  he 
asked  a  fnend.  Bob  Sutton,  to  help  him 
fiK  it.  In  the  process  Bob  came  across 
the  program  and,  toeing  no  fool,  ran  off 
a  copy,  AJas.  he  didn't  copy  the  securi- 
ty check,  so  when  he  began  popping 
chips  for  others,  they  had  no  problem 
making  further  copies.  The  cellular  in- 
dustry estimates  they  may  lose  around 
S600  million  next  year  to  these  little 


buggers.  Hmmm,  Twm  don't  you  wish 
you'd  paid  more  attention  when  I  told 
you  to  learn  about  computers  a  few 
years  ago? 

For  those  of  my  readers  whose 
sense  of  humor  rotted  off  through  dis- 
use, Vm  not  supportive  of  stealing 
phone  services.  But  then  I  can't  forget 
that  America's  wunderkind,  Steve 
Jobs,  got  his  stari  in  business  selling 
blue  boxes  to  steal  phone  services 
from  Ma  Bell  And  who's  Jobs?  He's 
the  billionaire  Apple  computer  alum- 
nus. If  ft  hadn't  t>een  for  blue  bonces  and 
theft  of  services  from  Ma,  we  wouldn't 
have  all  those  nice  Macintoshes 
around.  Who  was  it  said  crime  doesn't 
pay?  It  wasn't  the  Mafia,  that*s  for  sure. 

Zzzzzz^ .  .  . 

Y'ever  lay  there  awake,  your  mind 
churning,  wishing  you  could  saw  zees? 
What  would  you  pay  for  a  dose  of  C^ 
Doc  Green's  Insomnia  Cure?  Tell  you 
what,  if  I  give  you  the  redpe  and  you 
find  it  works,  all  you  owe  me  is  one 
extra  sybscription  to  73.  Fair  enough? 

Heck,  this  pound  of  cure  is  so  power- 
ful it'll  put  you  to  sleep  in  a  dentist's 
walling  room.  I  use  It  to  whup  me  into 
tha  l-and  of  Nod  on  airplanes . .  .some- 
thing \  never  used  to  be  able  to  do. 
We're  talking  industrial  strength  here. 

No,  it's  not  addictive.  No,  it  doesn't 
have  any  bad  side  effects.  No.  ifs  not 
hypnotism  ,  Though  that'll  work 
pretty  welt  too.  Mope,  what  I've  got  is  a 
system  tfiat's  so  simple  and  so  incredibly 
obvioiiS  that  you're  going  to  be  annoyed 
that  you  didn't  think  of  it  yourself. 

Okay,  I'll  stop  teasing  you  and  let 
you  in  on  the  big  secret.  .  ,but  don't 
forget  the  price.  Once  you've  learned 
how  to  do  this  and  you  find  it  works  like 
magic  for  you.  which  it  wtIL  .  .heck,  it 
can't  fail. .  .you  owe  me  an  extra  73 
sutiscription.  That  means  youVe  going 
to  find  another  ham  and  get  h*m  or  her 
to  subscrtt>e  -  or  buy  a  gift  subscrip- 
tion for  a  OX  ham  who  can't  afford  one. 
If  this  \s  too  hard  a  bargain,  please  stop 
reading  nghi  here.  A  deal  is  a  deal, 
right? 

Here's  how  it  works.  You're  going  to 
set  up  a  habit  pattern  which  will  auto- 
matically put  you  to  sleep.  Yep,  a  sim- 
ple Pavlovian  stimulus/response  deal, 
if  you  aren't  up  on  Pavlov,  it's  because 
yoy  have  been  poorly  educated.  And 
don't  blame  the  schools.  youVe  the 
main  one  responsible  for  your  educa- 
tion, not  our  lousy  schools. 

From  now  on,  every  time  you  go  to 
bed  at  night  get  into  the  same  slewing 
position.  Find  a  comfortable  position 
and  use  that  every  night.  You're  going 
to  establish  a  habit  You* re  going  to 
have  your  body  recognize  this  position 
and  start  generating  endorphins  as 
soon  as  you  assume  the  position. 

No,  that  isn't  all.  That's  not  going  to 
knock  you  out  in  an  airline  seat  where 
you  can't  get  into  that  po&ilion.  But  IVs 
a  way  to  gel  started  with  training  your 
mind/body  to  go  to  sleep. 

Step  two  IS  to  choose  a  sound  lo 
repeat  a  few  times  every  mght  as  you 
go  to  sleep.  Pick  something  euphonic 
like  umm,  oom,  ooze,  ahm.  easCn  or 
moOn  Just  say  it  a  few  times  as  you  drift 
off  to  sleep.  Hey,  this  isn't  going  to 
work  if  you  try  to  use  it  to  get  to  sleep 
when  you  are  keyed  up.  Start  breaking 
in  the  system  when  you  are  tired  and 
will  naturally  90  to  sleep.  We're  buikd- 
ing  a  habit  pattern  here. 

After  a  few  weeks  the  c^Hnbi  nation 
of  falling  asleep  and  the  sound  you've 
chosen  as  a  mantra  will  be  tied  togeth- 
er and  youll  find  that  your  mantra  will, 
more  and  more,  help  you  fall  asleep, 
even  in  circumstances  where  you'd 
ordinarily  find  it  difficult  or  even  impos- 
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Enjoy  NE^trii 

CLIMBING 

YOUR  TOWER 

AGAIN 

Are  you  too  scared  or  too  old  to  climb?  Never 
climb  agafn  with  thte  tower  and  elevator  tram 
system,  voyager  towers  are  13  and  18  Inch 
triangular  structures  stackable  to  any  height  in  7 
M2\  8  3/4'  or  lO'  section  lengths.  Easy  to  Install 
hinge  dase,  waEk  up  erection,  Next  plumb  tower 
with  Jevelfng  bolts  in  base.  Mount  rotor  and  large 
hG3vy  beams  on  Hazer  tram  and  with  one  hand 
winch  to  top  of  tower  for  normal  operating 
position,  safety  Jock  system  operates  whife  raising 
or  iowerlng.  At  last  a  cheap,  convenient  and  safe 
way  to  Install  and  maintain  your  beam.  This  Is  a 
deluxe  tower  system  that  you  can  enjoy  today. 

SPECIAL  TOWER  PACKAGE:  50  fL  h^gh  by  18^' 
face  tower  kit,  concrete  footing  section,  hfnged 
base,  HAZER  Kit,  Phillystran  guy  wires,  turn  buckles, 
earth  screw  anchors,  1  u  mast,  thrust  bearing,  tool 
kit,  ground  rod  and  clamp,  rated  at  15  sq.  ft. 
antenna  load  @  100  MPH,  S1 974.95, 

Bcr  bv  1  ^"^  wicft  tcwe',  sa-me  ok:g  as  above  $  i  €70.95 

HAZER  2  fcr  Rohn  l^-ntvy  <JuW  SlUfTl  12  SQ  ft  wind  Id  524.95 

HAZER  3  fO"  Rohn  2^td  alum  g  Sd  f t  \wrncl  soad  2i2.9S 

milP,  a  for  RDhn  25^rivv  gasv  sx\  tfesq  rt  wsnd  u  303.95 

TB-25  Ball  tnrust  Dsaring,  2^"  ma>f  mast  Cfia  74.95 

KEW  PiEW  MEW  NEW  NEW  NEW 

KAJ^R  vH-a  TranEiT  Sy^:-em  ^y  ^T>  45.  Ji-GQ  ft  v^fTd  loacJ 
.  HMEfi  vn-9  Tranai  Sv5Wfn  f^f  ft^TR  %S.  3?  ^  ft  vvnd  hMd 


8^5.00 


SaClsfactttin  guaranteed.  Call  t^Klav  3nd  ord^r 
by  Vfsa,  M/cof  mall  ctiecK.  immedlat& delivery. 

Cien  Martin  ingineertng,  inc. 
Dept.  A 

RR  3.  BOX  322, 
Boonville,  MO  652^5 

816-882-2734 

FAX:fl16-882'7200 


HamBase 

Data  Retrieviil  Software 

♦  CctF] tains  5G1.90C.US  licensees. 

•  Nanie^  address,  c3a.ss,  and  year  of  birth, 

*  Trtstanr  retrieval  on  Miicijtlosli  or  PC. 
-  Uniiffilled  tfxptiJl  twiiny  dtiEiiba.sL\ 
■  Use:  with  i\  hard  disfcj  or  from  diskette 


*  lOO^'  verified  oti  hirh  qiialtty  disketfes. 


IM 


Find: 


W2NSD 


Wayne  Green  II 
WGE  Centef 
Peterborough  NH  03458 

Class:  AdvancecT 
Bom:  1922 


1522-1990 


PC  5.2S" 

I.JMegf]"?! 

$69  ■'^ 


PC  3^5" 


Madntosh''  SOOK 
25  disks    $79"^ 


CM  fLirulhcrdixt  fiKniJls. 


Ma  &t«rCard 


IVVI-... 


j'Com    P  O  Box  194  T    Ben  Lomond    CA    95005    (408)  335-9120 


CIRCLE  370  ON  REAOER  SERVICE  CARD 


ASSOCIATED  RADIO 

8012CONSER  BOX  4327 
OVERLAND  PARK,  KANSAS  66204 


EVERYDAY 
AHAMFEST 

ififriLBUY 

YOUR 

EXTRA  RIG 

STATIONS  - 

ESTATES  ETC. 


CALL  913-381-5900 

FAX  91 3-648-3020 


AU  brands  new  and  reconditioned. 


JJWJ.lMI.'JJJ:IJJI^' 


S^d$m  for  our  wreni  catalog  and  whole$ale  Sheet  J 
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PC  SWL      $99.00 


A  Complete  Digital 
Reception  System 

PC  SWl  c&fitains  the  hardware,  software,  instructions  arid 
frequency  lists  needed  to  alJow  you  to  receive  a  vast  variety 
of  digitaf  tofoadcaSits  transinitted  over  sJiortwave  radio.  All 
yqju  neecf  (S  any  IBM  PC  or  compatible  computer  and  an 
SSB  shortwave  receiver.  The  product  consists  of: 
Demodulator 

Djgjtai  Signal  Processing  Software 
80  P^ge  Tutorial  Reference  Manual 
World  Press  Frequency  List 
Tutorial  Audio  Cassette  with  Samples 

PC  SWL  automatically  decodes  Morse  code.  Radio 
Teletype.  FEC  [forward  error  correctirjg  code),  SELCAL 
{selective  calling  transmissions),  and  NAVTEX. 

PC  SWL  lets  yoy  tune  in  on  world  press  services  with  up 
to  the  minute  news,  meteorological  broadcasts,  ham  radio 
operators,  coastal  shore  stations,  aviation  teEex  ^nd  much 
more  digital  action  on  the  shortwave  bands.  Fiind  all  the 
utility  station  action  you  have  been  miSSing, 

PC  SWL  software  uses  the  processor  in  your  PC  to  do  the 
work,  why  pay  for  another  e>i pensive  t>ox  when  a  simpfe 
interface  and  your  PC  and  do  the  job? 

ADVANCED  FEATUHESi 

Tuning  Oscilloscope 

Digital  Waveform  Presentations 

Auto  Calibration  and  Code  f^ecognition 

Continuousiy  Tunable  Rlter  Frequencies 

Vacfabie  Shift 

Adjustable  CW  Filler  Sensitivity 

Farnsworth  Code  Compaiibifity 

Unattended  Capture  and  Printing 

Call  or  write  for  a  complete  catalog  of  products. 


Software  Systems  Consulting 

©15  S-  El  Cafnino  Real,  San  Clement©,  CA  92672 
Tel: (71 4)498-5784  Fax: (71 4)498-0568 
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HAM  RADIO  CLASSIFIEDS 

the  bi-weekly  classified 
newsletter  for  tiam  radio  operators 
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BUY  —  SELL    —    TRADE 

Transceivers,  Amplifiers,  Antennas,  Computers,  Tubes 


CALL  OR  WRITE  FOR  YOUR  f/?EE  COPY! 

708/475-7802 
739  Dobson  St.,  Evanston,  IL  80202 

The  best  rates,  with  the  best  readership. 
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Numbef  20  on  your  Feedback  eard 


INTERNATIONAL 


Amie  Johnson  NWAC 
103  Om  Homesteaa  Hwy. 
N.  Swanzey  NH  0343 1 

Notes  from  FN 4 2 

Ftefd  Day  has  come  and  gone,  and  i 
didn  't  make  it  to  Cohmdo  ftke  f  drd  fast 
year  /  did  get  atf  mvHaHon.  t>ut  f  had  to 
refuse  because  my  schedute  just 
wouidn  'I  permit  if,  thoijgh  i  did  make  it 
to  the  High  Country  in  My. 

My  big  ham  project  for  the  summer 
was  to  make  my  one-iegged  JBOm 
diptffe  into  an  honest  tm>4eg^d  f60m 
inverted  vee.  A  very  taff  tree  betv^en 
my  house  and  the  property  nent  door 
became  a¥aitable  for  the  center  sop* 
port,  so  ^r  came  the  bow  and  arrow^ 
and  it  happened.  What  a  dtfferencef 

H  appears  that  we  wiU  start  hearing 
from  Austraiia  again  in  the  near  future. 
David  Horsfati  VKSKfU  has  volun- 
teered his  services  to  bring  u$  f/w  news 
from  Down  Under.  David  is  a  memtyer 
of  the  WiA,  and  during  the  fast  few 
years  has  served  on  Ejcecufive.  He  pro- 
duces the  weekly  bfoadcasts  for  tfte 
WiA  (VK2  Dtvision}.  Welcome.  David. 
We  iook  forward  to  your  contribu- 
tions.—Arnie  NIBAC. 

Roundup 

Colombia  TheCOlonibian  Leagye  of 
Radio  Amateurs  is  sponsoring  The 
Colombian  Independence  Day  Con- 
test, The  contest  will  be  held  between 
0000  and  2400  UTC  on  Saturday  of  the 
third  weekend  tn  July  (July  20.  1991). 
For  further  Information,  contact;  Liga 
Colombiana  de  Radioaficionados,  The 
Colombian  Independence  Day  Con- 
test. P.O.  Box  5&4,  Bogota,  Colombia, 
South  America  OR  see  the  the  73 BBS 
73  International  SIG  (Colombian  Inde- 
pendence Day  Contest), 

\nd\A  VU2RG  is  a  Siient  Key.  Who. 
might  you  ask.  is  VU2RG7  He  was  in 
the  limelight  for  many  years,  but  cer- 
tainly was  not  known  for  his  work  as  a 
ham.  VU2RG  was  Rajiv  Gandhi,  prime 
minister  of  India  from  19B4  to  1989, 
grandson  of  Nawaharial  Mehni.  India's 
first  prime  minister,  and  son  of  Irvdira 
Gandhi,  who  ruted  India  for  15  years. 

Gandhi,  leader  of  the  poweflut  Con- 
grass  Party  in  India,  was  killed  by  a 
female  suicide  assassin  as  he  was  at^ 
templing  to  regain  the  position  Ihat  he 
liad  lost  in  1989. 

The  National  Insiilule  of  Amateur 
Radio  (NIAR)  and  the  Ban9ak>re  Club 
Station,  VU2NRJ,  are  sponsoring  tfie 
Garden  City  Award,  This  award  is  con- 
tinuous after  Marcti  1,  1991.  and  Fur- 
ther information  may  be  received  from 
NIAR-HQ  at  Hyderabad,  by  writing 
NAGESH  (VUaNUD),  P.O.  Box  5624, 
Bangalore-5S0010,  India;  OR  you  can 
download  the  information  from  the  73 
International  Sl<5  (GarcSen  City  Award). 

Japan  From  the  JARL  News:  The 
Amateur  Radio  Festival ,  popularly 
known  as  Ham  Fair,  will  be  held  on 


August  23.  24,  and  25  this  year  under 
the  auspices  of  JARL  at  the  Tokyo  In- 
ternational Trade  Center  Annex  in 
H  any  mi,  Tokyo,  the  same  loc^Uon  as 
last  year. 

Tl^e  theme  this  year  Is  'TresherHJp 
Ham  Lrfe*'  and  the  catch-phrase  is 
"Let's  R>adt  at  Harumi  under  the  glit- 
tering  sunshine.'*  A  special  event  wili 
be  "Mulli^band  Know-how."  Bring 
along  a  friend  and  join  tn  the  fun  aiKt 
frolic  f 

Switzerland  From  tf>e  International 
Telecommunicatkjn  Union  (ITIJ)  Press 
Release:  Tiie  most  recent  press  re- 
lease published  in  connection  with  the 
23rd  World  Communication  Day  in- 
cludes a  feature  by  the  United  Nations 
Disaster  Relief  Office  (UNDRO)  on  dis- 
aster pf  epaf  edness  and  relief  telecom- 
munications. Included  wefe  the  views 
of  the  Secretary-General  of  the  League 
of  Red  Cross  and  Red  Crescent  Soci- 
eties on  the  need  to  enhance  the  quali- 
ty of  rnfom(iation  in  disaster  relief  oper- 
atrons. 

Key  issues  concerned  taking  a  criti- 
cal look  at  the  quality,  as  well  as  the 
quantity,  of  informatior^,  facing  up  to 
the  general  failure  of  disaster  agencies 
to  communicate  adequately  with  disas- 
ter victims;  appreciating  the  mass  me- 
dia's involvement  in  disaster  situations 
and  ensuring  that  the  media  reflects 
the  nature  of  disasters  accurately. 

Information  scientists  stress  six  at* 
tributes  of  useful  information:  clarity , 
accuracy,  significance,  timeliness,  ad- 
equacy, and  validity.  Those  deattng 
with  communications  from  disaster  ar- 
eas must  keep  these  attributes  fore^ 


most  In  their  thoughts  if  their  informa- 
tion is  to  do  any  good. 

USSR  A  quick  note  came  from  Serge 
UA9SAW  on  some  of  his  DXpedi- 
tlon  activities.  Ha  mentioned  two 
DXpeditions:  on  6-1S  September 
1909  as  UL1K/UA9SAW  in  OBL024, 
and  on  4-21  September  1990  as 
UHieUA9£AW  from  081044,  Please 
QSL  direct;  Serge  P.  Klyushnikov, 
UA9SAW,  P.O.  Sox  13,  Gaj,  Orenb, 
Obi..  462630.  Russia,  USSR (CCCP). 

The  following  letter  was  received 
frofTi  Ken  Caipenler  KC4UG:  "1  always 
enjoy  *73  International.'  Sinc^  I  have 
learned  lo  speak  Russian  I  have  made 
many  friends  there,  and  rececve  a  great 
daal  of  information  atjout  their  ham  ac- 
tivity. I  plan  lo  attend  the  hamfests  in 
Leningrad  and  Omsk  in  August  of  this 
year.  (Say  hetlo  to  Ger\e  (Gennady) 
UA9MA  and  a//  the  other  hams  from  alt 
Of  us  at  73.  We  ioved  the  awards  he 
sent  to  us  several  years  ago  v^ich 
were  printed  in  this  column. ^AmieJ 

"M  recerved  the  foiiowTng  from  Serge 
EKeKBZ,  4K4/UA0KB2  and  UA9KB2. 

Serge  operated  EKCKfiZ  for  the  Big 
Circte  Dog  Sled  expedition  in  1990.  Ha 
mafle  over  6.000  contacts,  but  only 
received  200  QSLs  because  he 
couldn't  receive  his  cards  via  8o)t  88  in 
Moscow.  He  is  located  in  remote  Cape 
Schmidt  in  the  Arctic. 

"His  card  is  a  beautiful  three-part 
QSL  with  scenes  of  the  sled  teams  in 
the  arctic,  the  best  I  have  seen  from  the 
USSR.  He  wants  OSLs  direct  with  two 
IRCs  or.  better  yet,  one  green  stamp. 
His  address  is;  Serge  Tsybizov 
UAflKBZ,  P.O.  Box  OX,  Cape  Schmidt, 
Magadan  Oblast,  666830  USSR. 

*'He  also  sent  me  information  about 
the  Soviet  call  book.  It  has  over  20,000 
addresses  and  more  than  400  local 
Russian  QSL  bureau  addresses.  It  is 
available  from;  Giusppe  lannuzzi 
181 YW,  P.O.  Box  5083,  80144  Napoll, 


Italy.  The  cost  is  $6  US,  postpaid  air* 
maiL 

*'The  mail  from  Russia  is  getting 
Slower  each  month,  and  a  card  via  their 
bureau  is  almost  impossible.  At  one 
time  I  was  receiving  mail  from  Russia  in 
two  weeks,  but  now  it  takes  up  to  two 
months,  air  mail! 

''I  sent  Mike  UA9MI  an  MFJ  packet 
TNC  last  year.  He  and  Gene  UA9MA 
areon  HF  packet  from  Omsk,  Western 
Siberia.  They  are  the  only  ones  from 
that  area  on  packet  at  this  time,  73,  Ken 
KC4UG." 


SPAIH 

Woodson  Gannaway  W5KVQ/E45 

Apwiadotf 

35450  Santa  Mana  de  Guia 

pMS  Palmas  de  G.C.) 

tslas  Cananas,  Espana 

Carnaval  Gadilano 

Hi  to  Amie  and  All.  Paco  EA7CZR 

serKis  some  QSL  cards  from  the  Car- 
naval  da  Cadiz,  and  an  announcement 
he  would  like  presented  to  our  readers; 

I  am  Francisco  Ramos  EA7CZR  and 
EA7FR.  from  the  City  of  Cadiz,  south- 
ern Spain.  ['Taco*'  is  short  for  "Frart' 
dsco." — Eds.]  I  am  enclosirtg  some 
QSL  cards  from  EDTTDP,  a  special  call 
used  during  the  Mardi  Gras  in  Cadi^ 
The  meaning  of  TOP  is  Tacita  De  Piata 
(silver  cap),  the  nickname  of  Cadiz  city. 

The  Union  de  Radioaficionados  de 
Cadiz,  Seccion  Local  de  fa  URE,  (the 
local  section  of  the  Cadiz  Radio  Club) 
is  sponsored  by  the  Fundacion  Gadi- 
tana  del  Carnaval  {Mardi  Gras  Fun  da- 
lion)  from  the  EXCMO,  Ayuntamiento 
de  Cadiz  (City  Hall  of  Cadiz),  since 
1985.  Every  following  year,  the  OMs 


,^,  Fundacion  Gadltana 
-  ^       del  Carnaval 

Excmo.  Ayuntamiento  de  Cidiz 

ZONA  CQ  14  -  ITU  -  37  ^  LOC.  IM  66  UM 

Union  de  Radioaf  icionados  de  Cadiz 
Seccion  Local  de  la  U.R£. 

Apariado  2.271  •  CADIZ  11080  *  ESPAftA 


ESTACION 


C0WFtf=irMf4[>0  QSO 


FECHA 


UTC 


RST 


MH2 


M000  2X 


CW*FM 
SSB 


PSE  -  QSL  -  TNX  CORDIALES  73  Y  DX's 


Pfjoto  A.  The  t99l  OSL  card  sent  to  contacts  with  EDTTDP  during  the  Camavai  Gadttano  (Mardi  Gras  m  Caoiz). 
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from  Cadi^  have  used  thfs  special  call- 
sign  on  the  air. 

Durmg  1 991 .  we  awarded  the  people 
who  sent  to  us  confirmation  of  contacts 
performed  with  E07TDP,  during  three 
consecutive  years  in  SSB/CW  or 
mixed,  an  engraved  medaf  to  thank 
them  for  being  with  us  every  year  dur- 
ing the  Carnaval  Gaditang^  73^  PaCO 
EA7CZR.  {Esch  year's  QSL  has  a  dif- 
ferent beauiifui  poster .  ''—Arrtte] 


ISRAEL 

Ron  Gang  4Xtfi^K 

Kfbbutz  Uhm 

D.  N.  Manage  v  85530 

fsrae! 

PACKET:  4X1I^K@4X4S¥J$R.EU 

Tech  sat  1— IsraeKs  First  Hamsat 

AM  SAT- Israel,  in  cooperation  with 
the  Tec hn tor  University  of  Haifa  and 
the  Asher  Institute  for  Space  Re- 
search, is  building  an  ainateuf  radio 
sateinte.  Most  of  those  working  on  the 
bird  are  volunteers  and  students  giving 
of  their  spare  time  in  this  on-going  pro- 
ject to  build  smart  satellites  for  the  am- 
ateur radio  com  muni  ty. 

Techsat  I  is  to  support  digital  store- 
and-forward  communications  with  an 
onboard  packet  BBS.  The  bird  will  fly  in 
a  polar  low-earth-orbit  (LEO)  approxi- 


mately 450  mifes  up.  Because  of  the 
polar  orbit  (similar  to  the  Microsats), 
everyone  on  earth  will  have  a  shot  at 
the  bird. 

Two  transmitters  are  planned  for 
both  telemetry  and  downlinking,  and 
will  worl<  on  435  and  29  MHz.  Uplink 
receivers  wiil  have  five  frequencies  on 
145  MHz^  five  channels  on  the  1260 
MHz,  and  yet  another  rive  frequencies 
on  2400  MHz.  As  well  as  supporting 
PSK  and  FSK,  the  system  wili  have  FM 
AFSK  capabilities,  meaning  that  sta- 
tions equipped  with  standard  packet 
TNCswillbeabietoaccesstheorbiting 
BBS.  (PSK,  Phase  Shift  Keying,  which 
requires  a  special  modem  on  the  TNC, 
is  much  more  efficient  and  effective  for 
hamsat  packeteering,  but  the  FM 
AFSK  mode  is  being  provided  to  give 
"beginners'^  a  taste!) 

Hams  involved  in  the  project 
are  Pel  eg  Laptd  4X1 GP,  system  de~ 
signer,  'Oved  Ben  Aroya  4X4LS, 
software  designer,  and  Shlomo 
Menuhin  4X1  AS,  lARC/AMSAT-IL  co- 
ordinator. 

Launch  is  planned  for  1993  on  an 
Ariane  rocket,  A  scientific  experiment, 
possibly  in  radio  navigation,  is  also  in- 
tended. Work  at  the  present  is  still  in 
the  planning  stage,  but  is  reported  to 
be  in  high  gear.  Wishes  of  Godspeed  to 
the  folks  at  the  Tech n ion  University 
working  on  the  project,  with  the  hope 
that  they  will  be  successful  in  providing 
the  interoational  amateur  community 
with  another  reliable  hamsat. 


Never  Say  Die 

Continued  from  p.  74 

Pavlov  rang  a  beli  every  time  he  fed 
his  dogs.  After  a  while  he  found  that 
just  ringing  the  bell  started  their  diges- 
tive juices  flowing.  So  why  not  us©  this 
mechanism  to  help  you  go  to  sleep?  It 
works!  And  it  doesn't  take  very  Eong  to 
build  this  new  and  helpful  habit  pat- 
tern. There's  no  downside  to  this* 

I  used  to  hate  long  airline  trips  be- 
cause rd  sit  there  wanting  to  sleep 
and  just  sit  there  hating  every  minute 
of  it.  Now  I  can  doze  off  in  seconds 
and  wake  up  an  hour  iater  refreshed  - 
Yes,  I  suppose  I  cheat  a  little.  I  do  take 
along  a  sleeping  mask  to  block  out  the 
bright  lights  or  the  movie.  And  I  put  in 
a  pair  of  those  foam  yeilow  ear  plugs 
to  cut  down  the  noise  from  the  people 
talking  across  the  aisle.  And  f  take 
along  an  inflatable  pillow  that  goes 
around  my  neck,  The  whoie  works  fits 
into  a  small  bag  which  I  carry  on  with 
my  laptop  computer  and  reading  ma- 
tehaL  The  pillows  are  sold  through 
several  mail  order  houses  for  a  few 
bucks  and  they  work  beautifully.  I 
have  the  same  travel  package  in  my 
van  so  I  can  grab  a  few  zees  on  trips. 
No,  Tmnot  driving. 

Most  of  us  are  able  to  get  to  sleep 
most  of  the  lime  without  any  great 
problems.  But  every  now  and  then  we 
find  that  our  mind  is  racing  and  we  just 
lay  there  twisting  and  turninQ.  This 
can  be  particularly  frustrating  if 
you've  got  an  important  day  ahead 
and  you  reaily  need  that  sleep. 


Start  buifding  your  sleep  habit  pat- 
tern so  it'll  be  there  when  you  need  it. 
i've  been  taking  afternoon  naps  for 
years.  I  find  they  make  it  possible  tor 
me  to  work  smarter  and  harder  late 
into  the  evening.  This  zonking  system 
is  priceless  forgetting  me  to  sleep  in  a 
few  seconds  when  I  take  a  nap.  I  as- 
sume the  position,  say  the  word,  and 
I'm  out  for  almost  exactly  one  hour. 

By  the  way,  you  can  train  youfsetf  to 
sleep  exactly  as  long  as  you  want  too. 
The  mind  has  an  amazing  ability  to 
keep  track  of  time.  It  works  on  a  sub- 
conscious level.  When  I  go  to  sleep  J 
decide  when  I  want  to  wake  up, .  .45 
minutes,  an  hour, .  .and  bingo,  I'm 
awake. .  .usually  within  the  exact 
minute.  It  works  for  long  naps  too. 
Whe  n  I  have  to  be  up  at  a  specif  c  ti  m  e 
and  set  my  alarm,  I  almost  always 
wake  up  about  a  ha^f  minute  before 
the  alarm  goes  off. 

Now  much  sleep  should  you  get? 
That*s  a  habit  too.  Some  people  get 
along  fine  on  f ou  r  or  five  hou  rs .  0th  e  rs 
are  habituated  to  eight  to  ten  hours. 
Tve  got  too  much  I  want  to  do  to  waste 
time  sleeping  that  isn't  n ceded .  so  I 
generally  go  about  five  hours  at  night 
and  one  in  the  afternoon.  Works  for 
me. 

Try  my  system  and  it*ll  work.  Then 
start  looking  for  a  ham  or  prospective 
ham  who  needs  a  monthly  shot  of  en- 
thusiasm and  get  him  (or  her)  to  sub- 
scribe to  73. 1  positively  refuse  to  get 
upset  if  you  find  this  so  helpful  that 
you  feel  obliged  to  wrestle  up  two  sub- 
scriptions. 


Talk  With  The  Knowledgeable  People  At 

QUEMENT 
ELECTRONICS 

We  Carry  A  Full  Una  Of  Popular  And 
"Hard  To  Find"  ICOM  Productsf 


■w^ 


ICOM 


«^ 


•IC901A 

•  UX'39A 

•  UX-49A 

•  UX-29H 

•  IC970H 

•  UX^R96 

•  iC-3220A 


IC-229A  ,  .  .S396 
Compact  2M  Mobile 


Mobile  Transceiver _ ,  $929 

220  Mhz  band  unit  _  . . ,  $309 

440  Mh2  band  unit  , . .  $328 

Hi  Power  2m  band  unit ,.  $328 

All  mode  2m  70om  base  , , ,  $2699 

Receiver  unit , ,  $389 

Compact  2m/70cm  mobile  unit . , _ .  $579 


Since  1933,  we  have  been  providing  expertise 
and  quality  products  to  generations  of  hams. 

if  you're  in  the  Bay  Area,  stop  by: 

1000  SOUTH  BASCOM  AVE. 

SAN  JOSE  CA  95128 

Call  Us  At  (408)  998-5900 


THE 
GREAT 

MOBILE 
PEAR 


ijH 


THE 

TEXAS 
BUGCATCHER 

HF  Mol^tte  Antenna  System 

«  HEQ  air-WQLrnd  coils 
«  Minimum  SWR — excellent  perfor- 
rnance  on  all  HF  bands 

*  Easy  a^sembfy  to  meet  almost  any 
configuration 

*  Frts  si-andard  3/8-24  SAE  mounts 

*  Various  length  base  masrs  &  whips 
available 


Henry  Allen  WB5TYD 

2l4"6fl&--4724  S  am-4  pm  weekdays 
903-527—4163  evenings  &  weekends 

Send  for  free  brochure! 


GLA  Systems 

PO  Box  425 

Caddo  Mills,  TX  75005 


COMET 

CPR-5800 

Dual-Bander  146/446MHz 
Gold  plated  center  conductor 
for  excellent  efectrical 
efficiencyl 


Wave  Length:  146MHz  7/6  Wave 
446MH2S/eWx3 

Gain;  ueMH^  5.0d9 

.446MHz  7.6dB 

Impedance:  50ohm& 
VSWR:  1.5:1  or  less 
Max.  Power:  t£Dwa»$ 
Length;  5' 
Connector:  UHF 


CIRCLE  132  ON  READER  SERVICE  CARD 


CIRCLE  124  ON  REA[>ER  SERVICE  CARD 
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SIMPLEX 
REPERTER 


USE    ONE    RADIO   UNO    ONE    SFP 


UEWCT 


mm^a^    w^*ii  mt  iSfVi]  S^nsiifli  Fteaiattr  deiK^j  *  evnm  ii 
wMl  tagm  ID  d)fliiiiniy  ttcwd  m*  wdo  d^nig  T«c«tv«d  ay  inn 

ilopv  riHjqraing,  sr^  K»v'^  Ihi  r«diD  (PTT)  irrd  trdin»rniti  t^t 
mjdtO  kt  JUlt  rocoided     TnH  illomi  IwQ  er  ifiara  ffl«ibil«'t  to  hAV»  ■ 
brf!|;i1iii  u^nv^riADH,  nffiin  w\bf  nrfr  rio.E  in  rfehigi  fit  ants  inotntf, 

•  ISO  DUPLEXER  NEEDED 

•  VOICE  MAIL 

•  VOICE  IDef 

•  DTWF  REMOTE  PROGRAMABL£ 

•  REMOTE  FUNCTIONS 
•AUX.  RELAY  OPTION 

$  3  2  9  "^^  ^  Ptcoaoi  mwitLLBi 
Si  22  9  wiHUTKr^soDcn 


BRAIKSTORM 
ENGINEERING 

7  DAYS  A  WEEK 


qtP?CLE  197  ON  RE^ADER  SERVICE  CARD 


NOW  YOU  CAN  USE 
THAT  75  OHM  HARD  UNE 

Ym.  thai  UOW  UDGS  twnhrtgki,  1/2  Ifich,  oo-axtaJ  c«bi«. 
ytad  by  th«  c«bt«  TV  ciompmn\tm  can  now  ba  aaslly  uaad 
Idf  teadtng  VHF  and  UHF  ftntsfir\a«. 

Iheae  hUGHQUAUTY,  mw  CO€T  H>nn«ctix«  ar>d  Uf>aar 

Matching  Tfa^tvfbmt«f«  aia  aapeciai^y  cS«»lgnad  tercaay 

oonpctkin  to  thfl  ALUMfNUM  itwiided  co-ax  that  can  ba 

obtolned  ( aomaCtma*  tor  Ch«  a»klng  )  from  tM  local  catsia 
Oompany. 

UHF 


„__.       hm>75-UHF^yi  ( P1.-250  typa )  „.  1 5.90  aa. 
Famaifl'  HU0734JHF-F  (S0239  type )  ..  t  $.de  aa 

Unaar  Matching  Trawatoftaafii 

144-14S  Mhr  LMT-140-75-92-UHr $  24  95  oa. 

222-225  MhTi  LMT-223-75-52-UKF $  g3  05  mm. 

43CM40  Mhz:  LMTa32-75-92-yKF $  22  95  aa. 

440-490  Mhr  LMT-i4Q^7S-S2^LIHF ..«  22.85  aa. 

A6d  f .  50  SiiH  par  coiinactor  / 13.00  SAH  paf  LMT 
( nil  noli  ra«Jd«fYli  ackj  6.25%  ftala«  tax  ) 

ANT-Veniures 

P.O.  Box  776 

McHenryJL  60050 

815-344-1702 

Dealer  lnquif>es  invited. 


CmCLE  1 8  OH  READER  SERVICE  CARD 


GIVE  YOUR 

HR-2510  HR-260 

the  same  UaUin\^  a.<  the 

"BIG     RIGS" 


30  Memory  Channels 
Atilomatic  Repeater  OfTset 
PrDgrammable  Transmit  Timeout 
FTOgrammable  Seek /Scan  [5  Khz,  etc) 
Programmable  Mike/Channel  8utlons 
Programmable  Transmit  Freq.  Limits 
Extended  Frequency  Range  cidi*  ij««irt«t 
Prlotity  Channel 
Split  Frequency 
Maay  More  Features 


All  these  features  by  replacing 
your  radio's  existing  "CPU"  chip! 

{Prtofit J  CfaAnncl!  iFquirvs  «i|>tJojial  bAFdwrnicf 

$59^95         [Opt  1  anal  Chip  Socket     S7,50) 
l£LCludes  Operator'!  and  InstaUaidoo  Hmtih^u 

CHiPSwrrcii. 

4773  Sonoma  Hwy.  Suite  132 
Santa  Rosa.  CA  95409-4269 

I  Write  or  call  (707)  939  0512  far  Gree  kJifarmiilian 
flTUHJitlty  pricem  avnilablg,^  Dealer  inquires  we  I  came 
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ATTENTION  REPEATER  OWNERS— DELTATON £"2.0 
The  Ultimate  16- Digit  DTMF  Repeater  Programmer 


DELTATONE  "*  2*0j  tne  p.  -no  your  repeater  cofiiroilef  invesTmeni  EDELTATOIVE  and 

your  MS -DOS  oomputer  oWer  unliUMted  16-diga  lone  gef^efairon  foi  tocal  or  remoje  prograrnrT^ing  of  yotir 
repeater  controttec  OELTATQNE  accepis  p*ogjanim<ng  commands  trorn  a  fife  creaied  jjsjfkg  yoy*  favonie  word 
pfocesso*  Conwriands  and  comments  Can  be  freely  mt)te0  wiitiin  |he  file  OEtTATOWE  s  mieifigent  device 
dnver  conven*entiy  sends  only  the  conwnands  lo  the  DELTATONE  mlefface  via  yotir  pfinler  pofl. 


>  EliQftli^^  mstsiiloi  pragi3iTi 

-  DTwFlOtCSVSimelfc^eTiildewceoiwr 
uses  te5S  tnan  ?K  sysium  memcwy 

*  mserfacBS  wrtn  LfTi    LPT2  or  LFT3 
pimtef  pOtiB  without  inlftMering  with  nof- 


I3[I][i][I! 

HEIEIE 


*  ^ar^siomiercouriadlDgtancmeODQhmaelust- 
a  we  10  '1 0  (rtirn  tMPiH  tov«f 

•  Sottwerfj  corrtroite<]  relay  ccr^iacts  Toi  PTT  or 

COR  STwiIcfirng 

•Easy  4 -wire  CDnrwchon  InTcfracPa  direqUy  to 
ccntroller,  rscJi<a  nr  umf  supplied  appfov&d 
lolephone  coupler 


Vbu  Simply  wof\\  tind  13  more  tiejtitike  antJ  pownrTuI  harflware/so-ftwaTe  padtage  (Of  g&neraling  DTMF  lones  30- DAY  MONEV-BACK 
GUARANTEE.  W(f  H  &ven  guarantee  yajr  compltM*!  s^lisfaclion  wrth  DELTATONE  m  30  days  Of  relurn  if  lor  your  money  back  it's  your 
opporlufiily  \u  i'\j\  'M'  [H.iwet  0I  DELTATONt  2  0  IfJ  *fjrk  lor  you  —  fflSK  FR£E' 


$149  lnclud€S  Iniertace/ Software 
^— j   Check.  MO.  VISA  or  MASTER 
^         Accepted  *  $4  for  SS,H 
>.     (Wl  Res.  Atfd  5%  Sales  Tax) 
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DELTA  RESEARCH 

PO  Box  13677  •  Wauwaiosa.  W1  53213 
FAX  or  PtM>fve  Weekdays  {4Ui  3S3-4567 


ClRCt£  2S7  ON  READER  SERVlCe  CARP 


VmE'S  DOES  ONE  EQUAL  TWO? 

WHEN  IT'S  A  TAD  M8  FIVI  TRANSCEI\TR 
COMMERCIAL  &  .4MATRTI  BANDS  LN  ON  E  LWT 


■Id«all0(  MARS,  Vol.  Fk«, 
EMT,a'castRPU.Polica,etc. 
'  FuSfy  Field  Programmable 

♦  &9  Channels 

-  Jtm  40  Wat!  Power 

*  Extremely  l^ugged 


*  Mutti  Function  LCD ctlsplay 

'  Ffiequancy  Range  1 38-1 74  or 

430-4aOmHz 
-  FCC  &0OC  type  accepi 

*  Urn  Cosi  DTMF  mke  avail. 

■  QvemicihE  ShipfMng  Availobte 


•Stripped  Corrptete  wMke,  Mol^iie  Slide  MounE  &  Pmver  Citita 
«Base  StBtiCkn  P  5  MolHle  Ansemas  eb:.  ti  stock 

Dsalerlnqutnes  Invi1«^ 

AXM  tocorporatcd 
1 1791  Loan  Si. 


Gankn  Grove,  CA  92«40-233l 


QSQ  more  for  greater  disian«ii 
f'i'}her  gam  and  less  interl^ence 
/:.Eti  M£  Sant^rnaster  Quait^  Cam  or 
■mile  toflsv  tor  Irce  brocfiuic  on  ihe 
WDfId  l^mws  Ul#  VHF.  HF  Z  3  4.  ana  6  element  qtia^ 
constnidiofFRifgyed  englneering-All  tAnatliief^iQhly  directiofial 
r  rrirrt  riTI  ruirlpriinTwn t  Tnni  frrr  r  nmhli  1  jtir  rrplTr 
FTism  ws^^finfy^nSAcir  IHa^aeard  witoonM  ^usicm  ofit»s  AMam 
Amatew  Eledrf»icv3 164  ti^Sa  N«qlriS  AcaM^iam  AL  3S243 


CIRCLE  243  ON  RCA0CR  ^ftVli::^  CARH 

f  The  Best  Value  — 

PACKET  RADiO  -  /?FF£4  7F/?S  •  PORTABi£ 
READY-TO-GO-  Pre-assambiecl  & 
pre-tuned  •  flUGGED-Stainfess  steei 
&  lighfeA^'  DEPENDABLE  -Water  & 
coftosion  prqot  •  PROVEN  DESIGN- 
From  ARRL  HandbooK  highest  qlty. 
matBfiaJs  and  workmanship. 

Only  $29.95  r^'iisir" 

Money  back  guarantor. 
Sf>adfyMAXl4e. 
MAX220.  or  MAX440 


CIRCLE  253  OH  REAiJER  SERVICE  CARD 


MAX 


SystGm  ^** 

GROUND  PLANE  ANTENNAS 
CK  MOMOVISA  Aooep^d  f  MA  add  S%  sa^es  ai) 


Send  payfiH}ni  to  Cellular  Secufity  Group. 
4  Geffing  Rd  ,  Gloucester,  MA  01930 
Orcfiarguby  pfione  (508)  28 1  8892 


iro.95  +  S.OO  thlppEng/handJtng 


'  Mof*  Gain -Very  Etftcient 

<  Rugg&d  Oorisirudion'TssiA^  at  &«a 

'  Sfill  Mounting  IQ  TQWsr  or  M»fl 

*  EimrHSecl  Dcutriff  Z«|>p  84'  #  144 

*  Broadband  -  Tynas  Outiida  Sand 

*  SO'SSg  F99d  '  Very  Lott  Lo&$ 
-  StSfilKi  Sam»nt» 

■no  naniiiPOT 
■  At  N«w  bviova#v«  D«ign 
i  Custofnvt  Bofson  Vary  Poiii^i 


Ord«r  Diracl  1'S0Q>^4-2&S0 

VISA-MC  OK  1^0  Eirtra  Chaq}! 

enOADCAST  TECHNICAL  SERVICES 

1 1  Wafnut  St.  Mar^hhoUi.  MA  02tJ5O 


CIRCLE  S4  ON  HCAD£ft  SERVICE  CARD 


INTERFERENCE  LOCATION 


•  50  to  1000  MHZ 

•k   Stuck  Microphones 

*  Cable  TV  Leaks 

ir   Jammed  Repeaters 
&  Cell  Sites 


New  Technology  (patented)  converts  any  VHF  or  UHF  FM  receiver  into  a  sensitive  Doppter  stiift  radio 
direction  finder.  Simply  plug  into  receiver's  antenna  and  external  speaker  jacks.  Models  avsitabte 
with  computer  interface,  synttiesized  speech,  fixed  site  or  moUile  -  50  MHz  to  1  GHz:  Calt  or  wrtte 
tor  de^ls. 
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DOPPLER  SYSTEMS,  INC 


FO.  Box  3  IS  1 9  (602)  48S-9755 

Phoetiij^  AZ  85046     FAX  (602)  4SS  1295 


CIRCLE  265  ON  REAPER  SERVICE  CARD 


CIRCLE  13  gN  READER  SERVICE  CARD 


Ask 


Number  23  on  your  Feedback  card 


KABOOM 


Mtchae^GeierKBWM 

Forest  Rd. 
Hancc^k  NH  03449 

Keep  on  SwitcNn' 

Last  month,  w^  were  exploring 
switches  and  controls.  Let's  finish  that 
up  and  move  on  to  a  new  topic. 

Micros  witches  really  aren't  all  that 
small  by  today's  standards,  f  suppose 
they  must  have  seemed  tiny  compared 
to  other  switches  when  they  were  firs^t 
Introduced.  We  continue  to  call  them 
micros  witches,  partly  out  of  traditior>, 
but  atso  because  a  company  cafled 
Microswiichf  Inc,^  makes  many  of 
them. 

The  distinguishing  characteristics  of 
a  micros  witch  are  that  tt  is  rectangular 
and  kt  is  opera  led  via  a  small  plastic 
button  near  one  end.  Often,  there  is  a 
lever  arm  mounted  on  the  switch  body, 
pemiining  a  smaJI  force  to  operate  the 
switch.  This  type  of  switch  nmkes  a 
disiinctm  "click"  when  it  is  pressed, 
and  another  when  released^ 

The  internal  const/uction  consists  of 
several  strips  of  metal  arranged  to 
provide  a  "snap"  action  which  pre^^9 
the  contacts  (o^ether.  Thts  action  ta 
whai  causes  the  dick.  J've  seen  a  few 
microswitches  with  broken  strips  and  a 
few  with  burned  or  corroded  contacts. 
It  there's  no  click,  the  strip  is  gone.  If 
you  hear  ihe  click  bul  get  no  connec- 
tion, suspect  the  contacts. 

Although  it  is  sometimes  possible  to 
break  a  switch  open  and  clean  burned 
con  tacts  I  jt  really  isn*t  worth  it.  These 
switches  are  nearly  all  of  one  or  two 
designs,  and  are  easily  replaced,  in 
fact.  Radio  Shack  sells  two  versions. 
Andp  of  course,  the  mail  order  outlets 
have  them.  Don't  waste  your  time — get 
a  new  switch! 

You're  Relay  Switching  Now 

Relays,  of  course,  are  fust  magnetir 
caHy  operated  switches.  In  my  experi* 
ence,  they  are  amor>g  the  mosttfoutHe- 
prone  switching  devices  Of  all. 
Although  coils  can  open  now  and  ther>, 
the  usual  pmblem  is  poor  connection 
at  the  switching  contacts.  The  tech- 
niques lor  generaJ  contact  cleaning  I 
discussed  last  month  appty  here  as 
wefl.  Also,  try  soaking  a  piece  of  paper 
in  contact  c leaner  {not  the  corrosive 
acidic  kind}  and  pulling  it  between  the 
contacis  while  you  hold  them  closed. 
You  may  be  surprised  at  how  much 
gunk  isdeposited  on  the  paper.  In  addi- 
tion, check  to  make  sure  that  the  arms 
on  which  the  contacts  are  mounted  are 
not  bent  or  sagging.  Sometimes  they 
just  don't  exert  enough  pressure. 

Tve  had  some  trustratrng  times  with 
relays.  IVe  wasted  more  than  a  few 
hours  trying  to  get  an  intermittent  relay 
lo  work  every  lime.  Especially  when 
low  signal  levels  are  invoked,  such  as 
in  TX/RX  switching,  ihe  connection 


The  Tech  Answer  Man 


has  to  be  very  good,  and  some  ofd  re- 
lays just  won't  do  it  no  matter  how  hard 
I  work  on  them.  If  you  run  into  this,  try  to 
get  a  new  relay;  it  just  isn't  worth  the 
mtory  to  try  lo  fin  ii. 

By  the  way,  always  check  the  solder 
joints  where  the  relay  connects  to  Ihe 
board.  The  heat-sinking  effect  of  the 
large  connections  sometimes  causes 
them  to  be  soldered  poorly  at  the  facto- 
ry. They  may  last  for  a  few  years,  but 
they  will  everitually  go.  Unfortunately, 
the  effect  exactly  mimics  intermittenl 
relay  contacts »  and  it  can  drive  you 
nuts. 

Truly  Micro 

Among  the  smartest  switches  in  use 
today  are  DIP  switches,  so- named  be- 
cause they  conform  to  the  Duai  Inline 
Package  specs  for  integrated  circuits. 
ConseQuentJy,  Itiey  look  like  iCs  ex- 
cept  that  there's  a  row  of  switches  on 
top.  Wtth  Ihe  exception  of  some  ear^y 
CTCSS  encoder  applications,  these 
switches  will  be  found  Inside  the  rig,  on 
the  board. 

They  are  intended  for  set-up  para- 
meters, so  they  ck>n't  see  lots  of  switch- 
ing action.  Nonetheless,  they  occa- 
sionally can  90  bad.  Some  are  slide 
switches  white  some  are  rockers, 
which  are  essentiatty  toggle  switches. 
In  any  case,  these  things  are  sealed, 
and  they  are  just  too  small  to  mess 
wtth. 

You  can  replace  the  slide  type  with  a 
toggle  unit,  and  vice  versa,  but  always 
check  any  replacement  with  an  ohm- 
meter,  even  if  it  has  the  same  type  of 
switches »  to  be  sure  the  pcnout  is  the 
same.  Some  DIPs  may  be  wired  quite 
differently  and  some  may  even  have 
dQubfe-throw  contacis. 

Dtts  and  Deha 

There  is  one  kind  of  switch  we  hafm 
are  especiaJty  familiar  with:  the  Mofse 
code  key^  Its  constmction  is  obvious^ 
Used  with  electronic  keyer  circuits  and 
most  solid-state  rigs,  the  contacts  han- 
dle only  low  power  and  rarefy  require 
more  than  a  little  cleaner-soaked  paper 
pulled  through  them  now  and  then. 

Tube  ngs  (even  those  whose  only 
lubes  are  in  the  drivef  and  final  stages), 
however,  can  put  far  rrK>re  stress  on 
the  contacts,  because  they  may  be 
switching  as  much  as  lOO  voils.  If  the 
rig  won't  key  properiy,  or  rt  sounds 
lousy  on  the  air,  check  the  key  contacts 
before  you  dig  into  the  circuitry.  A 
good,  low-resistance  contact  may  be 
essential  for  proper  transmitter  opera- 
tion, and  even  a  few  tens  of  ohms  can 
cause  trouble. 

Louder,  Please 

Ah,  potentiometers.  I  often  wonder 
whai  sadist  thought  those  up!  No  other 
kir\d  o^  control  causes  as  much  trouble. 
Basically,  a  potentiometer  (pot)  is  just  a 
resjstor.  To  make  it  variable,  a  wiper  ^ 


rubbed  across  the  resistance  etofnofit. 
The  closer  it  is  to  the  element's  ^n- 
nection,  the  lower  the  resistance. 

Actually,  pots  have  three  connec^ 
tioos,  with  one  end  ol  the  element  t>e- 
ing  ground  and  the  other  being  the  sig^ 
na!  to  be  sampled.  The  wiper  samples 
the  signal  and  feeds  the  next  circuit 
stage  When  the  pot  is  not  working 
weiJ.  the  symptoms  can  range  from  the 
obvious,  such  as  a  scratching  sound  in 
the  audio,  to  the  perplexing,  such  as 
an  out-of-lock  frequency  synihesiier, 
depending  upon  the  pot's  intended 
function. 

In  fact,  when  you' re  faced  wfth  a  dtfff' 
cult  problem,  it  pays  to  check  any  pots 
or  trimpots  (small  pots  meant  to  be  set 
and  forgotten)  with  a  scope  to  be  sure 
they  are  not  open.  Don't  turn  them, 
though!  Once  you  do,  you  have  no  way 
to  set  them  back  to  their  original  post- 
tiona. 

Where's  the  Rub? 

There  are  two  basic  kinds  of  pots: 
wire- wound  and  film.  Wire- wounds* 
which  have  Nmited  resolution  (because 
the  wiper  can  only  make  contact  once 
per  turn  of  the  wire)  as  well  as  some 
inductance,  are  generally  used  only 
when  their  superior  power-handling 
capabilities  are  required.  The  vast  ma- 
jority of  pots  is  of  the  film  variety. 

In  these  unsts,  the  resistance  ele- 
ment IS  a  carbon-based  film  which  is 
painted  on  a  nonconductive  substrate^ 
The  wiper,  of  course,  rubs  this  film. 
Because  Ihe  wiper  rubs  the  resistance 
element,  it  is  subject  to  the  problem 
shared  by  other  mechanical  con  nee* 
tions:  poor  contact.  Unless  the  pot  is 
being  used  in  some  power- handling  sit- 
uation, which  is  unlikely,  the  cause  of 
the  trouble  is  almost  certainly  nof  a 
burned  contact!  More  likely,  the  prob- 
lem is  simple  wearing  away  of  the  re- 
sistance element,  or  dirt  or  {gasp) 
cigarette  residue  clogging  the  works. 

Unless  the  film  is  badty  worn  away,  a 
shot  of  contact  cleaner  usually  will  re- 
store the  pot  lo  fine  condition.  The  trick 
is  getting  the  spray  into  the  pot.  Most 
larger  pots,  such  as  volume  and 
squelch  controls,  have  slots  near  the 
solder  contacts  into  which  you  can 
spray. 

Aflor  spraying,  rapicffy  twist  the  poi 
through  its  control  range  to  disperse 
the  cleaner  and  rub  away  the  dirt.  AJ- 
Ihough  some  smaller  pots  and  trimpots 
can  be  sprayed,  marry  are  sealed.  In 
that  case,  you  are  going  to  have  to  get  s 
new  pan.  Also,  you'll  be  faced  wtth  the 
problem  of  setting  it  where  it  belongs.  It 
you  match  the  pointer  visuaify  with  the 
old  one,  you  should  be  close. 

Of  course,  that  won't  work  in  the 
case  Of  mufti-turn  trimpots,  which  have 
onty  a  screw  exposed.  Unforiunalely, 
you  can'!  read  the  resistance  of  Ihe 
wiper  connection  because  that  is  what 
is  not  working  In  the  first  placel  In  any 
event,  replacement  of  a  trimpot  is  al- 
ways going  to  entail  readjustment 
Luckily,  trimpots  rarely  fail,  because 
they  rarely  are  moved. 

Finally,  before  you  suspect  a  pot.  be 
sure  it  really  is  a  pot!  On  some  of  Ihe 
new  ri^.  the  BIT.  IF  shift,  and  olfwf 


controls  may  be  optical  encoders,  This 
seems  to  be  a  trend  in  Japanese  HF 
rigs,  and  it's  a  welcome  one.  The  en- 
coders are  much  more  reiiable  than 
pots  ever  could  be^ 

Weti»  I  think  that  about  does  it  for 
switcfies  and  controls.  So  now,  let's 
turn  our  attention  to  a  letter. 

Oear  Ka  boom ,  /  have  a  Radm  SHack 
HTX-fOO  rr^obite  rig  that  i  want  to  use 
as  a  Oase  ng.  t  don't  want  to  ^$0  a  DC 
power  suppfy.  is  ftpossibfe  to  use  a  t^Br 
buttery  at  home,  provided  i  charge  it 
when  it  runs  down?  t  tried  to  ask 
around,  but  /  don 't  know  any  hams  yet 
(I  "m  stiff  studying  for  my  tfcense)  and  no 
one  efse  seems  to  know. 

Signed, 
Homift'ln 

Dear  Homin,'  Sure,  why  not?  A 
charged  car  battery  will  run  your  10- 
meter  rig  just  fin 8^  I  can't  imagine, 
though,  why  you  would  not  prefer  to 
use  a  power  supply — it  would  be  a  lot 
easier.  If  you  do  use  a  car  battery ^  be 
sure  to  properiy  ground  the  rig,  just  as 
you  would  if  you  were  using  a  OC  sup^ 
ply.  ArKJ  put  a  large  electrofyiic  capaci- 
tor, say.  a  few  thousand  microfiarad,  in 
parallel  with  a  0.1  |if  cap  across  the 
battery. 

Of  course,  watch  the  electrolytic's 
polarity  and  be  sure  to  use  one  raied 
lof  at  least  25  volts.  Also,  beware  o* 
toxic  {and  possibly  explosive)  fumes 
from  the  battery.  These  things  were 
never  meant  to  be  used  indoors,  and  a 
spark,  soldering  iron,  or  cigarette 
lighter  could  set  off  the  hydrogen  they 
pfoduce.  The  acid  fumes  can  be  toxic r 
too. 

Finally,  car  batteries  are  not  deep- 
cycle:  they  are  meant  for  short  start- 
ing periods  followed  by  immediate 
recharge,  tf  you  run  yours  way  down 
between  charges,  it  will  not  live  long.  If 
you  anticipate  such  use.  get  a  deep-cy- 
cle marine  battery,  as  it  will  be  da^ 
signed  to  withstand  it.  Best  of  luck  and 
you  on  the  band! 


D«ar  Kaboom,  My  Yaesu  FT-208R 
seems  to  have  amnesi&.  tt  works  firm, 
but  when  t  shut  it  off,  alf  tire  memories 
disappeBf.  tt's  getting  to  be  a  pain  to 
re-onter  att  my  ioc&t  repeaters. 
Where 's  my  data  going? 

Signed, 
For^tfut 

Dear  Forgetful, 

To  that  great  databank  in  the  sky, 
that's  where  J  You  have  a  classic  case 
of  "dead  lithium  battery^itis/'  '206s  ara 
old  enough  now  that  the  batteries  are 
finaliy  starting  to  go.  It's  just  a  plain- 
Jane  J- volt  lithium  cell,  bul  il  has  solder 
terminals  on  it,  so  you'd  better  order 
one  from  Yaesu,  unless  you  know  of  a 
local  source  (I  don't).  The  battery  is 
located  on  the  microprocessor  board, 
just  behind  the  speaker.  You'll  have  to 
pull  the  board,  so  be  careful  not  to 
break  the  wires  going  to  the  keypad. 
And  naturally,  be  sure  to  get  Ihe  polari- 
ty fight— macros  don't  appreciate  re- 
versed voltage? 

And  see  you  all  ne^l  month. 


73  AmatBur  Radio  Today  •  August,  1991     Tt 


Homing  in 


Number  24  on  your  feedback  card 


Joe  Moelf  PE  KSOV 
POBox250B 
Fuifenon  CA  92633 

RDF  Fights  RFI 

Even  if  you  don't  enldy  eompetttive 
Iransmilter  hunting  or  search/rescue 
work,  you  witi  probably  need  lo  go  DF- 
\ng  at  some  point.  Most  likely,  your 
target  wUI  be  scime  sort  of  non-ham  RF 
mterfer©nC«(RFI). 

Over  the  years*  I  have  searched 
for  dozens  of  noise  sources,  from 
aquarium  heaters  to  gas  oven  ther- 
mostats. One  of  my  rnost  interesting 
(and  frustrating)  RFI  adventures  took 
place  about  two  years  ago  in  Stanton, 
California. 

This  slory  Is  truOi  but  HI  leave  out 
actual  names,  calls,  and  addresses, 
The  victim  (*e"il  call  him  W6XY2) 
kjved  fag-chewing  and  daily  nelson  75 
meters.  One  day,  a  strange  signal  be- 
gan lo  crowd  him  out.  It  was  a  very 
unstable  carrier ,  moving  yp  and  down 
the  band  and  occasionally  disappear* 
ing.  Most  of  the  time,  the  signal  was  20 
dB  over  S9  and  right  on  top  of  his  favor- 
ite net  frequency  near  3900  kHz.  By  the 
lime  I  got  Involved .  W6X  YZ's  block  had 
been  checked  out  by  the  power  and 
cable  TV  companies,  who  C0Q\ti  not 
find  the  source  of  the  sigrial  in  their 
tines. 

Looking  Fof  Harmonics 

The  first  rule  of  HFl-busling  is 
to  search  on  the  highe9t  pracircaf 
frequency.  At  SO  and  40  meters,  long 
power  lines  and  other  objects  re- 
radiate  signals  ar;d  distort  RDF  mea- 
surements. Null-type  antennas  are  the 
norm.  At  VHF,  gain  antennas  are 
practical,  and  long  radiators  are  less 
commofi, 

I  set  up  a  general  coverage  receiver 
and  calibrated  RF  attenuator  in 
weXYZ's  shack  and  tuned  from  150 
klHz  up,  makmg  a  chart  ol  all  RFI  earn- 
ers  by  frequency  ar^d  relative  ampli- 
tude. There  were  a  lot  of  them,  but  they 
all  sounded  different.  The  strongest 
(20  dO  above  the  3900  kHz  spur)  was  at 
3400  kH?. 

Harmonics  at  varying  levels  (11  to  33 
dB  downj  were  present  every  340O  kHz 
all  the  way  up  to  30  MHz,  the  top  of  the 
receiver  range,  i  figured  that  the  15th 
harmonic  at  Si  ,05  MHz  should  be 
strong  enough  to  detect.  II  so,  my  6 
meter  T-hunt  "Shrunken  Qyad"  (see 
"Homing  In"  tor  January  1990)  could 
OF  the  source. 
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Figure  i.  Scftematicdiagrafn  of  the  75/ 
80  meter  loop  for  RDF, 


Radio  Direction  Finding 

A  faw  days  later,  my  wife  April  and  I 
were  back  with  the  van  set  up  for  6 
meter  huming.  The  51  MHz  harmonic 
dropped  off  rapidly  as  we  drove  away 
from  WSXYZ's  home-  All  the  bearings 
pointed  right  back  to  his  house.  Using 
a  Yaesu  FT-S90R  and  its  whip,  we 
snrHed  around  the  house  and  found  the 
source  of  the  51  MHz  harmonic.  It  was 
the  solar  heatmg  control  unit  in 
WeXYZ's  own  closet! 

Gleefully,  we  turned  off  the  controller 
and  ran  to  the  shack  to  check  the  HF 
bands.  Sure  enough,  the  noise  at  3400 
and  its  harmonics  had  stopped,  In  fact, 
the  spectrum  was  very  quiet— all  ex- 
cept the  signal  at  3900  kHz.  It  was  as 
strong  as  ever.  Rats! 

6uitding  a  Loop 

So.  the  directk)n  finding  had  to  be 
done  on  75  meters.  We  didn't  have  the 
time  Of  the  motivalion  to  do  anything 
fancy.  All  we  neected  was  an  indication 
of  which  way  to  go.  A  loop  antenna  was 
the  clear  choice. 

The  receiving  loop  (L1  In  Figure  1)  is 
three  turns  of  #1 8  AWG  solid  enameled 
wire,  resonated  with  a  100  pF  air  vari- 
able capacitor  (CI).  Signal  snagged  by 
this  outer  loop  couples  to  the  coax  via 
single-turn  inner  loop  L2,  Inductive 
couptmg  works  much  better  than  direct 
coaM  connection  to  the  outer  loop. 
wt)ich  would  upset  the  balance  and 
cause  poor  nulls. 

Photo  A  shows  the  completed  anten- 
na on  the  T-hunt  van.  The  frame  +s 
Class  125  (thin  wall)  PVC  pipe,  3/4-inch 
trade  size  That  matches  with  my  stan- 
dard mast  system  for  huming  on  other 
bands(see^'Homingln'^  for  July  1989). 
Note  thai  the  coax  bows  slightly  so  it 
does  not  touch  the  bottom  of  11 . 

To  build  this  loop,  cut  the  top  and 
side  PVC  frame  members  and  assem- 
ble them  into  a  slip-type  PVC  crossrfit- 
ting  Bond  them  with  PVC  pipe  glue. 
Use  a  5/&4-inch  drill  bit  to  make  individ- 
ual holes  through  the  mast  and  cross 
pieces  for  the  three  large  (oop  wires. 
Space  the  turns  of  the  large  loop  about 
3/16  Inch  apart.  Holes  for  the  large  loop 
wires  are  16  inches  from  the  center  of 
the  cross,  and  holes  tor  the  inner  pick- 
up loop  are  eight  inches  out. 

Tuning  the  antenna  is  easy — just 
connect  it  to  the  receiver  and  peak  the 
background  noise  on  the  hunt  frequen- 
cy by  ad|ustmg  CI  with  an  tnsulaied 
tool  Keep  yourself  and  any  objects 
dear  of  the  loop  during  tuning. 

Check  out  your  kxjp  on  a  local  (g  rou  nd 
wave)  signal  before  going  RFI -hunting. 
The  pattern  of  small  (less  than  0.06 
wavelength)  loops  like  this  has  two 
broad  peaks  (in  the  plane  of  the  loop) 
and  two  sharp  nulls  (looking  through 
the  loop}.  The  nulls  are  easiest  to  use 
and  most  accurate  for  RDF, 

The  ambiguous  nulls  160  degrees 
apart  would  cause  problems  m  a  long 
distance  T-hunt,  t>ut  not  In  a  neighbof- 
hood  RFI  search.  Just  take  several 


Photo  A.  Not  fancy,  but  functionai  this  Simple  loop  onaPVCpip^  frame  wtH  ferret 
out  interference  sources  on  75/80  meters. 


"fixes"  from  well-spaced  locations 
around  the  area  and  plot  the  lines  of 
beanng  on  a  map.  They  should  inter- 
sect near  the  interference  source.  Fol- 
low the  bearing  lines  and  home  in- 

(f  nece&sary.  you  can  resolve  the 
180-degree  ambiguity  by  using  the  di- 
rectivity of  a  mobile  whip  on  your  vehi- 
cle, Typical  75-meter  whip  systems 
show  higher  S-meter  readings  in  the 
direction  of  the  greatest  amount  of 
ground  plane.  For  example,  if  your 
whip  is  on  the  teh  rear  bumper,  it  will 
give  a  slight  amount  of  enhancement 
to  Signals  ojming  from  the  right  front. 

Be  sure  to  remove  your  75-meter 
whip  from  the  car  while  DFing  with  the 
loop.  The  proximity  of  a  resonant  whip 
causes  inaccurate  loop  nulls.  Similar- 
ly, avoid  taking  bearings  when  directly 
under  power  Nnes,  etc, 

If  you  expect  to  hunt  very  strong  sig- 
nals and  your  feceiver  does  not  have  a 
wide  range  RF  gain  control,  connect  an 
RF  attenuator  between  the  antenna 
and  the  receiver.  Do  not  transmit  into 
the  loop  or  attenuator.  Unplug  the  mike 
and  key  to  prever^t  accidents. 

The  loop  will  not  give  good  nulls 
close- in  if  a  lor^g  power  line  or  the  wir* 
mg  of  a  house  radiates  the  RFI.  For 
example,  let's  say  you  are  200  feet 
away  from  the  center  of  a  radiating 
overhead  power  line  400  feet  long.  The 
difference  in  azimuth  from  the  left  end 
to  the  right  end  of  the  line  is  90  degrees. 

When  you  attempt  to  null  the  left 
end,  the  right  end  lies  in  the  peak  of  the 
loop  response.  No  matter  which  way 
you  turn  the  loop  in  this  case,  tfiere  will 
be  some  signal  to  "fitr*  the  null  In  tfie 


pattern.  So.  when  you  get  too  close  to 
get  good  nulls,  switch  from  the  loop  to  a 
whip  and  move  around^  looking  for  the 
highest  S-meier  readings. 

Closing  In 

A  few  days  later,  we  went  off  to 
Stanton  lo  snoop  around  with  the  loop. 
RDF  bearings  and  S-meter  readings 
showed  the  hotlesi  area  to  be  about 
two  blocks  away  from  WSXYZ  in  a 
cul-de-sac.  The  curbside  signal  was 
strongest  in  front  ol  House  A,  and  al- 
most as  strong  in  front  of  House  B. 
Both  were  ted  from  one  overhead  pow- 
er tine  in  the  rear. 

House  A's  owner  was  not  at  home, 
so  we  rang  the  betl  at  House  8.  When  I 
explained  the  problem,  the  family  was 
very  receptive  and  let  me  probe  the 
back  yard  with  a  Sony  ICF-7600 
portable  shortwave  set.  The  power 
drop  to  the  house  and  the  breaker  box 
were  radiating  plenty  of  75  meter  RF. 

We  lound  no  obvious  "hot  spots'* 
inside  or  outside  i  asked  if )  could  turn 


Sources  For  CI 
Surpliis  Sales  of  Nebraska 
1315  Jones  St. 
Omaha  NESai  02 
(402)  346-^750 
Part  number:  TRIM-1010 

Ocean  Slate  Electronics 

PO  Sox  1456 

Westerly  Rl  02891 

(401)596-3080 

(800)  666-6626 

Part  numbers:  1 4S-6  or  APC-1 00-C 
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off  IhB  House  B  main  breaker  for  a 
minute.  They  consented,  I  flipped  the 
breaker,  and  the  noise  continued  in  the 
portaiiJe  receiver. 

By  now.  the  owner  of  House  A  was 
home,  but  he  was  not  interested  in 
WeXYZ's  plight.  "Hams  cause  all  the 
TV  irMerference  problems,"  be  said, 
"so  I  don't  care  if  J  cause  a  problem  for 
aham  " 

I  told  hrm  I  just  wanted  to  check  the 
incoming  power  line  in  his  back  yard. 

"Come  back  with  the  Edison  Com- 
pany," he  replied,  and  asked  us  to 
leave. 

When  I  told  W6XYZ  atiout  our  expe- 
rience, he  t>egan  to  despair.  He  said 
that  he  was  thinking  of  selling  his 
house  and  taking  a  long  trip  in  his  RV.  I 
wasn't  ready  lo  give  up  yet. 

To  be  absolutely  sure  that  House  A 
was  the  culprit,  I  did  a  'porch  llghl  sur- 
vey." reading  tiie  signal  strength  of  the 
3900  KHz  radiation  from  the  front 
porch  light  wiring  of  every  house  in  the 
neigh  bo  rhood  on  the  Sony  receiver. 
Sure  enough,  the  ItgJit  at  House  A  radi- 
ated 20  dB  more  signal  than  any  other. 

f  tried  one  more  time  at  the  door  ot 
House  A,  this  tfme  with  WSXYZ  along. 

Despite  our  best  efforts  at  diploma- 
cy»  the  owner  would  not  let  us  into  his 
house  or  yard p  nor  would  he  turn  off  any 
breakers  for  tests. 

FCC  Gets  involved 

I  gathered  all  the  RDF  and  porch 
light  data.  Then  I  put  together  some 
maps  of  the  neighborhood,  showing 


how  House  A  was  clearly  the  RFI 
source.  I  wrote  a  cover  letter  to  the 
engineer*trM:harge  of  the  Los  Angela 
a/ea  FCC  office,  detailing  the  protiiem. 
I  pointed  out  that  the  3900  KHz  radia- 
tion from  House  A  was  so  great  as  to  be 
a  Violation  of  FCC  Part  15,  that  the 
owner  was  uncooperalrve,  and  that 
FCC  intervefition  was  r^eeded. 

Less  than  Iwo  weeks  after  f  sent  the 
letter  and  data,  the  FCC  sent  a  letter  by 
certified  mail  to  the  owner  of  House  A^ 
telling  him  that  he  was  m  violation  of 
Part  15  and  had  IS  days  to  correct  the 
problem. 

Apparently,  that  really  III  his  fuse.  I 
heard  that  he  promptly  drove  to  the 
FCC  office  and  railed  against  W6XY2 
and  me.  Fortunately^  the  FCC  stood 
firm. 

From  that  point  on,  my  information  is 
secondhand.  I  heard  that  circuit  t>reak* 
er  chedcs  showed  the  ORM  definitely 
came  from  House  A,  ar>d  that  a  bad 
power  line  grour>d  and  foose  cable  TV 
hardware  were  found  and  fixed.  But 
the  3900  kHz  radiation  continued. 

Two  months  laier,  I  heard  that  an 
FCC  engineer  had  located  tJie  RFI 
soiirce  in  the  houset  and  ordered  it  to 
be  repaired.  But  by  that  time,  WeXYZ 
had  said  his  house  and  was  moving 
out. 

Apparently .  the  malfunctioning  device 
never  got  fixed.  I  drove  down  W6XYZ's 
ultl  street  lasl  week,  and  heard  an  un- 
slahle  can-ier  on  3900  kHz.  ff  you  like 
75  meters  and  ere  thinking  of  buying  a 
home  in  Stanton,  call  me  first, 
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Atv 


Number 25  on  your  FeeiSwcfc  can! 


mBrown  WBBEIK 
%1Z  Magazine 
Forest  Rtmd 
Hancock  HH  0344$ 

Simulated  ATV  Satellites 

Students  ai  Franklin  Community  High 
Scliool  (Franklin.  Indiana)  have  a  very  ex- 
citing  course  offering,  Each  year  juniors 
and  seniors  have  the  opponunrty  to  take 
an  Aeto&pac^  Technology  Class  (wis^  I 
had  on«  of  tfi€se  wh^n  1  was  in  school?). 
One  particiiiarly  fascinating  part  of  the 
course  ts  the  satellite  simulalion  experi- 
menl  They  get  to  design,  build  and  test 
their  own  satellite, 

This  year,  they  decided  to  destgn  a 
weather  observation  satellite.  Since 
launch  oppdrtuntties  are  hmited.  they 
elected  to  send  their  satellite  to  the  edge  of 
space  using  a  weather  balkxin.  To  study 
cloyd  patternSt  tftey  inGorporated  a  live  TV 
camera  and  ATV  transmitter  so  they  ooutd 
receive  live  images  directly  in  their  class- 
room mission  control  center  In  addition, 
tt\ey  designed  two  dltferent  radar  reflec- 
l<y^  to  lest  their  visibifrty  On  FAA  radar 
screens. 

Using  componerits  donated  by  3ob 
McAuNfle  W9PR0  ftom  one  of  his  pioneer* 
ing  ATV  balloon  expenments  (June  1 985), 
and  with  guidance  from  Chuck  Crist 
WB9IHS  and  teacher  Doug  Craig,  the  stu- 
dents designed  ihe  satellite  payload  tor 
maximum  stability.  They  even  perlormed 
wind  tunnel  tests  ai>d  ^f^  te^s  of  the 
parachute  recovefy  system.  A  senes  of 
classes  were  held  to  discuss  the  tbeory 
behind  the  system,  go  over  the  design 
goals p  and  then  proceed  to  build  the  pay- 
load^ 

The  payload  consisted  of  a  Wyman  Re* 
search  ATV  transmtttefn  a  Uniden  VW-1  TO 
TV  camera,  a  2m  FM  transminef  with  CW 
ID  and  a  10  meter  CW  beacon,  Callsigns 
orv  the  payload  were:  ATV— WB91HS. 
2m-W9PRD.  amJ  lOm-WeeELK* 


Ham  Television 

The  components  were  mounted  In  a 
hexagonal  styrofoam  package  with  a 
swivel  mounted  on  top-  This  aefodynamic 
design  helped  maintain  a  very  statile  cam- 
era platform  for  excellent  ground  imaging. 
One  nice  touch  that  I  particularly  enjoyed 
was  the  TV  camera  lens  protector— half  of 
apairolsungiassas! 

LirtQff 

After  thoroyghly  testmg  their  sated ite. 
the  dass  was  ready  to  fly  After  a  couple  of 
weather  delays,  they  were  final ty  able  to 
launch  their  batloon  satellite  at  l:t5  p.m. 
EST  on  April  21.  The  students  gathered 
around  their  ATV  receive  station  and  had  a 
blast  riding  along  with  their  balloon  as  it 
provided  them  with  spectacular  aerial 
vtews  of  their  scftooi  as  il  was  rapi-dly  left 
behind. 

The  package  disappeared  into  the 
clouds  and  nothing  could  be  seen  for 
awhiie  from  the  video  camera.  Soon  the 
balloon  system  was  above  the  clouds  and 
they  could  observe  the  cioud  tops  from  an 
ever  increasing  altitude  They  now  had  a 
functioning  weather  satelNte! 

Quite  a  tew  area  amateurs  pitched  in  to 
help  make  this  a  successful  ever^t  Ron 
Pogue  KOQOB  and  pilot  Ken  Jessup  actu* 
ally  circled  over  the  launchsite  in  a  small 
plane  and  transmitted  the  takeoff  through 
the  Indianapolis  ATV  repealer.  Dozens  of 
midweslern  hams  checked  into  the  track- 
ing net  (operated  by  Emmett  K9YKX)  with 
direction  reports  throughout  the  2  hour 
flight.  Excellent  video  (although  o1  cloud 
lops}  was  reported  ovef  a  several  state 
area.  Atthough  the  2m  beacon  died  at 
about  1 2,000  feel,  it  was  heard  as  far  away 
as  Wisconsin! 

Success! 

The  Indianapolis  foxhurtt  group  also 
provided  their  headmgs  as  they  drove 
along  under  the  payioad  The  students 
took  these  beam  headings  aiid  plotted 


ttiem  tm  a  large  map  of  Irdiana  Ttrey 
learned  a  iot  aboul  direction  finding  arid 
were  quite  accurate  in  locating  the  pack- 
age during  its  journey.  After  reaching 
95,000  feet,  their  weather  sateilite  could 
see  a  large  area  of  Indiana  below,  At  this 
point  the  balloon  burst  and  the  pack^e 
parachuted  bactt  lo  Earth.  Their  map  plots 
were  so  accurate  that  thg  chase  pcane  was 
abte  to  actually  see  the  package  as  ii 
was  parachuting  down  and  watch  it 
land  in  an  open  field  near  a  small  road, 
The  package  had  drifted  just  over  28 
miles  to  the  southeast  to  land  near  the 
towns  of  Westport  and  Alert, 

The  Indianapolis  fox  hunters  were 
so  ctose  that  they  couJd  see  the  cjr- 
clirig  plane.  Lany  Oaks  WB9YAJ  and 
Paul  Bohrer  W90UU  (two  veteran 
balloon  trackers)  arrived  at  the  scene 
just  a  lew  minutes  after  it  landed. 

The  radar  reflector  eKperimeni  was 
successful.  They  actually  flew  two 
baltoons.  Oi>e  of  the  reflectors  (The 
Pizza  Mut  design—nan^ed  for  the 
sign  Tt  was  design^  around) 
flew  on  the  majn  payload. 
The  other  reflec- 
tor (a  very  large 
garbage  can  de- 
sign) flew  on  a  small, 
very  slow^rising  bal- 
loon that  was  launched 
at  the  same  time  as  the  weatfier 
satellite  balloon  Both  reflectors  were 
made  out  of  metallized  Mylar.  Controflers 
at  the  Indianapolis  FAA  center  success- 
fully tracked  both  balloons  during  their 
flights.  Although  there  was  no  radio  bea- 
con on  the  smail  balloon,  the  control ters 
followed  it  almost  to  the  Kentucky  border, 
Il  was  later  found  and  returned! 

Photographs  from  the  Edge  of  Space 

In  addition  to  the  live  video  experin^nt, 
I  sent  the  students  a  35mm  film  camera 
to  attacf^  to  the  side  of  their  satellite. 
Even  though  the  temperatures  could 
drop  down  below  -60  degrees,  I 
hoped  the  camera  would  survive  to 
take  some  realty  spectacular  high  defi- 
nition color  pfK3tOS~ 

After  browsing  through  the  local 


Phoio  0. 
The  "Satetme" 
With  piggyback 
35mm  film  camera. 


photo  store  (Peterborough 
Camera}.  I  found  the  perfect  candi* 
date*  the  Samsung  AF-SLIM.  This  little 
gem  is  8  full-featured  pocket  camera 
with  a  built-in  autowinder  and  tirr^er 
(30s,  GOs  or  10m).  Another  nice  feature 
was  a  lens  system  that  would  pop  out  of 
its  lens  cover  to  take  a  picture  and  safe- 
ly retract  back  ir^lo  its  protective  cover 
(ideal  for  tfie  harsh  environment  in  the 
siratosphere!}. 

The  ctass  programmed  tfre  camera 
to  take  a  photograph  every  1 Q  minutes 
durirvg  the  flight.  Since  the  balloon  as- 
cended al  about  1 000  feet  per  minute* 
they  snatched  a  photo  every  10,000 
feel. 

The  results?  Let  me  pijt  it  this  way: 
When  the  photoprocessor  m  Indiana 
handed  the  photos  back  to  Chuck 


Photo  A^  The  FrankHn  Commumty  High  School  Aerospace  Technokigy  Omss  (with  sateifite  a/rd  radar  reflectors  ir\  fore- 
ground), 
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Photo  C.  The  auiomattc  carr)era  takm  a 
surprise  picture  of  baiioon  tr^ker  Paut 
W9DUU  shortly  after  landing. 


Photo  D.  The  Samsung  AFSUM  pocket  camera  can  take  the  rigors  of  the  strato- 
spheref 


Photo  F.  Stratospheric  views  from  75,000  feet  (miMty  over  350  mites}.  The  btoe 
tayer  is  the  Earth 's  atmosphere. 


Photo  E  45,000  feet  over  Indiana. 


WB9!HS.  he  said,  "Kow'd  you  lake 
these  pictures?  Frt»fti  a  spacecraft?" 
", . ,  Weff,  as  a  matter  of  fact . . .  *\  See 
photos  E  through  G  for  the  spectacular 
msuUs.  Phoio  E  was  taken  at  45,000  feet, 
Photo  F  at  7S,000  feet  and  Photo  G  at  the 
top  altitude  of  35,000  feet. 

The  Next  Step? 
The  Aenospace  class  plans  anoihef  ex- 


periment this  October.  This  time  they  will 
design  a  comnrunications  satellite.  At 
least  a  dozen  schools  ^ross  the  midwest 
plan  to  us€  this  baDoon  satellite  to  commu- 
nicate with  each  other  via  a  cross-band 
FM  repeater  system,  The  cross-band  re- 
peater Mill  be  unique  in  that  the  audio  up* 
link  10  the  satellite  will  be  on  2  meters,  but 
!he  darmUmk  w'\\\  be  on  both  the  sound 
sybcanier  and  oiw:an'(er  of  an  ATV  trans* 


Photo  G,  The  top  attitude  of  95.000  feet.  The  atmosphere  is  just  a  thin  blue  haze 
from  this  vantage  point  at  the  very  edge  ofspacei 

milter  (with  live  TV  camefa).  That  way,       ATV  receive  setup,  they  can  tune  in  to  the 
even  if  wie  of  the  schools  doesn't  have  an      ATV  center  carrier  on  an  FH  receiver 


I 
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Nhimber  26  on  your  Feedback  cBid 


ANDOM  OUTPUT 

David  CassidyNlGPH 


Cleveland  Calling 

She  said  she  lived  in  the  Cleve- 
land area.  She  called  the  73  offices 
to  ask  a  few  questionSp  offer  a  few 
suggestions  and  jusl  to  chat  about 
amateur  radio.  (You'd  be  surprised 
at  how  many  calls  t  get  in  a  week 
from  peopfe  who  just  want  to  talk 
about  radio.  They  hardly  ever  ask  (or 
me  by  name,  but  Rose  at  the  switch- 
board puts  them  through  to  me  when 
she  can't  figure  out  who  else  to  for- 
ward the^r  calls  to.) 

We  talked  for  a  while,  and  I  got  to 
know  a  little  about  her.  Her  story  is 
quite  typical:  a  1x3callstgn,  licensed 
for  almost  30  years,  inactive  for  most 
of  those  30  years  (though  always 
renewing  the  license),  recenlly  get- 
tirtg  back  into  Ihe  radio  hobby  She 
was  stymied  by  the  mcredible 
changes  in  the  last  fifteen-or-so 
years.  Shirt  pocket -sized  HTs»  HF 
rigs  costing  a  third  oi  your  annual 
saiary  that  do  everything  but  print 
the  QSL  card  and  lick  the  stamp, 
Novice  voice  privileges,  the  WARG 
bands,  packet— all  brand  new  to  her. 
So  many  changes.  So  many  things 
to  catch  up  on. 

She  told  me  she  had  even  lost  her 
head  andt  In  a  fit  of  high  tech  eupho- 
ria, actually  gone  out  and  bought 
herself  a  computer. 

She  was  easy  to  talk  to.  As  good  a 
listener  as  she  was  a  talker,  f  found 
the  conversation  lengthening  effort- 
lessly to  10.  15,  20  minutes— sort  of 
Hke  those  nice  QSOs  you  have  every 
once  in  a  while  when  you  actually 
feel  you've  gotten  lo  know  someone 
and  maybe  even  made  a  new  friend . 

**Do  you  want  to  Know  Ihe  biggest 
change  r  ve  noticed?' '  she  asked .  as 
we  got  ready  to  say  our  goodbyes.  "1 
can't  beEieve  the  foul  language  and 
,  ust  plain  rudeness  you  hear  on  the 
oands  now.  Don't  these  hams  real- 
tre  that  there  are  people  all  over  the 
world  listening  to  Ihem?  Why  isn*t 
the  FCC  doing  something  about 
thisr* 

I  explained  that  the  FCC  simply 
doesn't  have  the  budget,  staff  or  in- 
terest in  acting  as  amateur  radio's 
haH  monitor.  \  told  her  that  since  am- 
ateur radio  was  supposed  to  be  self- 
poiicing,  it  was  up  to  her  and  me — 
and  all  licensed  amateurs — lo 
regulate  ourselves. 

There  was  a  long  silence,  and  1 
could  feel  the  mood  of  the  conversa- 
tion turn,  not  lo  anger  or  sell-righ- 
teous indignation,  but  to  sadness. 
She  and  I,  bath  of  us  licensed  since 
ouf  early  teens,  sharing  a  melan- 
choly recollection  o1  how  things 
used  to  be. 

''Do  you  remember  when  people 
were  courteous  to  each  other  on  the 
ham  bands?**  she  asked. 

I  said  yes, 

"Do  you  remember  when  people 
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actually  talked  to  each  other  and  got 
to  know  each  other,  instead  of  all  this 
'you're  5  and  9.  thanks  for  the  OSO' 
business?" 

"Yes." 

"Do  you  remember  when  ^u  nev- 
er EVER  heard  fouf  language  or  dirty 
jokes  on  Ihe  bands?** 

"Yes,  it  wasn't  alt  that  long  ago.*' 

"So.  .  .what happened?" 

The  pleading  in  her  voice  indicat- 
ed that  this  wasn't  a  rhetorical  ques- 
tion. She  really  wanted  an  answer.  J 
didn^t  have  one  for  her. 

"Couldn't  you  write  something 
about  this?  You  could  ask  people  to 
clean  up  their  acts.  Write  articles 
about  how  average  hams  could  help 
clean  up  the  bands/' 

I  told  her  to  go  back  over  the  tast 
Twelve  issues  and  read  Wayne's  col- 
umns. He's  addressed  these  issues 
over  and  over  again. 

"Don't  you  understand  the  power 
you  have?"  she  asked.  ''Don't  you 
understand  that  the  ham  magazines 
could  get  together  and  really  help 
make  amateur  radio  tietter  by  point- 
ing out  some  of  these  problems?' ' 

She  became  more  and  more  insis- 
tant^more  and  more  desperate. 
The  conversation  continued  along 
the  same  lines  for  many  minutes. 
The  more  she  asked  "why/'  the 
worse  I  felt  for  not  being  able  to  give 
her  a  satisfactory  answer,  t  didn'l 
know  what  to  (ell  her«  except  that  at 
least  we  could  set  a  good  example 
for  newcomers  by  our  own  cqu rte- 
ous  practices.  She  told  me  she  did 
Indeed  make  a  point  of  scanning  the 
Novice  portion  of  10  meters  and  an- 
swering those  young  voices  calling 
"CQ/'  I  thanked  her  for  that,  and 
told  her  to  keep  ft  up. 

The  conversation  was  over.  I 
could  tell  we  both  hung  up  with  a 
sour  feeling  in  our  hearts:  Hers  for 
not  getting  the  answers  she  was 
searching  for.  mine  for  not  being 
able  to  provide  those  answers, 

I  sat  at  my  desk,  stanng  at  my 
phone  and  thtnking  about  wtiat  she 
had  said.  She  had  totd  me  I  had 
'power/'  She  had  used  the  old  pen 
being  mightier  than  the  sword  cliche 
and  asked  me— pleaded  with  me^ 
to  do  something  to  change  people's 
attitudes.  We  had  both  remembered 
when  the  ham  bands  were  an  island 
of  courtesy  In  a  brusque  and  brash 
world.  She  had  hoped  I  could  tell  her 
how  to  return  to  this  time,  I  could  not, 
\  do  not  have  the  "power"  she  thinks 
I  have.  Neither  does  Alan  Dorhof* 
fer.  .  nor  Dave  Sumner  nor 
Wayne  Green  himseff. 

How  can  we  get  people  to  remem- 
ber that  if  we  do  not  clean  up  our  own 
messes,  pretty  soon  we  will  all  be 
living  in  the  same  garbage  pit? 

Do  any  of  you  have  an  answer? 
There's  a  woman  in  Cleveland  who 
needs  to  know 
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Jim  Gray  W^IXU 
210  E.  Chateau  Circle 
PaysonAZ  85541 

Winding  Down 

As  I  wnte  (around  the  end  of 
Apnf),  we  have  seen  the  solar 
flux  dive  from  a  300+  value  to 
a  130-1-  value  \n  less  than  a 
month!  Yes,  Cycle  22  is  on  Us 
way  down,  tn  August  you  can  ex- 
pect some  good  conditions  and 
some  fair-to-poof  conditions  as 
we  move  from  summer  to 
autumn.  See  the  calendar 
below. 

The  poorest  days  for  DX 
on  the  HF  bands  will  be  ap* 
proximately  the  5th-8th; 
the  16th-2tst;  and  the 
24U^27th.  Otherwise,  you 
may  expect  decent  world- 
wide conditions— unless, 
of  course,  we  get  some  un- 
expected solar  flares  in  be- 
tween these  dates! 

Ofdmarily.  the  flares  oc- 
cur near  or  on  the  dates 
given  as  poor^  so  don't  be 
too  concerned  about  the 
other  days. .  .but  be  aware 
that  Old  Sol  is  often  unpre- 
dictable. 

Tfie  HF  bands  from  10 
through  20  meters  will  be 
open  on  many  days  until 
well  after  local  dark,  and 
during  the  day  you  can  ex- 
pect everything  from  short 
skip  to  long  skip.  Long  path 
DXing  can  take  place  in  the 
early  morning  hours  just  af- 
ter sunrise,  and  occasbn- 
ally  just  after  dark. 

Use  the  band-time-coun- 
try chart  to  plan  your  oper- 
ating on  the  HF  bands,  and 
use  the  daily  forecast  to 
pick  the  best  days  for  your 
efforts. 

I've  noticed  plenty  of 


Jim  Gray  WIXU 

times  that  stations  will  make  fu- 
tile calls  for  DX  at  times,  and 
on  days,  when  there  is  no  hope 
of  raising  anyone!  Perhaps  that 
is  because  these  operators  are 
totally  unaware  of  the  forecasts 
or  the  reasons  behind  them. 
Don't  try  harder— just  smarter! 
See  you  next  month,  and  mear> 
while,  for  the  most  up-to-date 
conditions  in  the  ionosphere,  lis- 
ten to  WWV  at  1fi  minutes  after 
any  hour. 
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CABLE  TV  CONVERTERS 

Why  Pay  A  High  Monthly  Fee? 
Save$700's  A  Year 


•  All  Jenrofd.  Oak.  Hamlin,  Zenith, 
Scientific  Atianta,  and  more. 

•  60  Day  Money  Bacl<  Guarantee 

•  Shipment  within  24  hours 

•  Vis3/IS4C  and  C.O.D. 

WE  WILL  BEAT  AN  YOKES  PRICE 

No  lliinois  Orders  Accepted 

Purchaser  agi^ea  10  comply  with  aM  st^e  and 

federal  laws  regarding  privata  ownership  of  cabta 

TVequlpmenl  Consult  local  cabEe  operator 


Electronic  Engineering 

P.O.  Box  337.  Barrmgton.  IL  6001 T 

FOR  ORDERS  ONLY 

1-800-542-9425 

INFORMATION 

1-708-540-1106 


CIRCLE  IBS  ON  READER  SERVICE  C4Rp 


Factory  Authorized  Dealer  &  Service  For 
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Call  Us  For 
Great  Prices  &  Great  Service 
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SALES  AMATEUR  RADIO  ^KiViCE 


FAX^l^64r.fOOf 


X-BAND  TRANSMIHER 

Miniature  (2^A  x  3%  x 
rj  GaAs  inicrDStrip 
transmitter  pro- 
vides 10  dBm  centered  at  10.525  GHz. 
fntegrated  microstrip  patch  antenna  elimi- 
nates the  need  for  an  external  antenna. 
Advanced  matching  techniques  secured 
good  temperature  stability  with  lowfrequency 
pulfing.  Great  for  long-range  testing  of  radar 
detectors,  calibration  of  radar  receiving 
equipment,  and  point-to-point  oommunica* 
tion  links. 

.$29.00 


OomplelB  AssemliM  Systeni 

Parts  4  InstrLtclion  Kit  «„„«.*, 

Plus  S2M  Shipping  and  Handl-ng 


INNOTEK  Inc. 


P.O.  Box  80096.  Fort  Wayne.  IN  46898 
(219J489-1711 

Visa  *  MasterCard  *  Check  *  Money  Oriter  •  COD 
Money-Back  Guarantee 


OSCAR  MODE-J  FILTERS 


PREVENT  DESENSE  OF  YOUR  DOWN-LINK  RECEIVER 


$105 


MMf200'7  $55-00  PSf432 

(usually  sufficient)  (for  extra  protectk)n) 

IL®  145MHz  0  5dB  J. L  @  435  MHz  0.1  dB 

Loss  @  435  MHz  ^0  dB  nnin  lo&s  @  145  MHz  ^^  ^^  ^P 

Send  75C  (3  stamps)  for  detailed  specs  on  all  VHfSi  UHF  products.  Shipping  FOB  Concord,  MA 
^  PRICES  SUBJECT  TO  CHANGE  WITHOUT  PRtOR  NOTfCE 

^*mm     SPECTRUM  INTERNATfONAL,  INC:  (508)  263-214_5 

JJj^    P.O,  Box  1084.  Dept.  S,  Concord.  MA  01742,  USA 


aRCLE  163  ON  ft£AD£R  SBWICi  CAItO 


NEW  ONLINE 


DIRECTORY 


Our  new  HAMCALL  service  gives  you 
494,114+ Hams,  via  your  computer. 
$29.95  per  year  —  unlimited  use! 

BUCKMASTER  PUBLISHING 

Mineral.  Virginia  231 17 
T03:  894-5777         800:  282-5628 


ClflCLE  170  OH  READEft  SERVICE  CARD 

Silent  Solar  Power 


The  S3l*^5  Bolkt  Te*te«i  QRV"  St>lar  Power  Su ppi>  t«pi  \  i^tii 
rcpcjicf  kVfl  the  Mil  "rouaJ  tin  dock  o-t  pow*Fi  yi«ii  ioow  m  mt^n 
60  bn  s  mt^  aib .  CckoitoI  ci  rc«  i  \  ipccds  cbargc,  prjiccii  ^c  I  c<  Lis  £   j 
^j^^lcJ  b;*rri!ries,  Fully  issembleJn  QRV' porrAfc>k.  Easity  txjjaniled,] 

eiRCtf  236  ON  R£AO€R  SERVICE  CARD 


Know  Who' s    Colling! 


Th9  ObII  Idantifier  has  the  Answer 

•  d1«|il«ys  cal1*rs  phon«  nurnb«r 
wh«fi  your  ptiotw  rln||» 

*  9toF«s  ptK>n9  numbers  ^iT^r^m*. 

wHh  dat6  And  tim«  6l  call      c^wcu/montronter 


^/^c£  S^^temj, 


♦  Ultra ciampacl  5"  x  SV*"  n  T^'  •  OPTO 
Isolated  output  •  Ballery  or  E>Q  powered  »  Fu!l 
funcijoo  laiDbic  Keyer  *  Mjuaitable speed  ane^ 

weighi  «  One  Year  Ace  Sysiems  Warraniy 

-  See  Your  Ace  Dealer  • 

•  Amateur  Electronics  Sypply 

•  Barry  Electronics 

•  KJl  Electronics 

•  Madison  Electronics 

■  Oklahoma  Connm.  Center 

•  R.  F,  Enterprises 

•  R  &  L  Electronics 

•  Rivendell  Electronics 

Ace  Systems  •  RO  1  *  Sox  83  *  WpIcox.  PA  lSfi70 
[ei4J  &65-5937 


SURVElLLANCE'COUKTERSUtVElLlANCE 
EQUIPMENT  CATALOG. .,$5. 00 


e:©:e 


KO.  m^M  33T,  Buff»t«,  NY  14938 
(716)  691-3476 


0*al*r  Irvqukriea  inv^td 

Ch*flh  *ith  '^0ijiitKiii\  rnar\m  Comfm-n i^  for  CALUil'  It)  t*rvfc«  woAablllbjr 


CIRCLE  294  ON  READER  SERVICE  CARD 


CIRCLE  S3  OH  READER  SERVICE  CARD 


Used  Commercial  Gear 


45  Watt,  1 32-1 50  MHz  Mioor  $79 

40  Watt,  132-1 50  MHz  Exec  II  $79 

•     *     '    Packet  Special    *     *     * 

30  Watt  VHP  GE  Century  II  $99 

20  Watt  UHF  GE  Century  II  $1 1 9 

Repealers.  DTMF  Mies.  MORE*! 


Versatel  Communications 

1-S0O.456-5548 
P,0.  Box  4012  •  Casper.  Wyoming  82604 


CIRCLE  2S9  ON  READER  SERVICE  CARD 


CIRCLJl  293  01^  READER  SERVlCC  CARD 


ICOM 


iCVHF 

COMMUNICATIONS 


9:00  am  -  5:30  pm 
weekdays 

Weekends  and  evenings 
by  appointment 


280  Tiffany  Avenue 
Jamestown,  New  York  14701 


PH.   (716)664-6345 

(800)  752-8813  for  orders  only 
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22C33  How  to  Work  the  Oomf^etltlon  irtio  IKe 

Ground  &  Have  Furv  Doing  It  by  John  T.  Molhy 
America's  top  consuliam  rcvcab  hh  proven  tech- 
niques^ fordramadcaJty  increa^mg  how  much  work 
you  da  . .  in  hatf  ihc  tirm '  $9.95 

20K09S  Electromigfietic  Man  by  Cjrii  W. 

Smith  i£  Sim&fi  Best  examines  the  mounting  evi- 
dence of  harmful  biological  effects  From  LFdcctro- 
niagnetiL-  Mi\^.  Full  or  utterly  fiistiitating  material 
in  many  areas.  $29«9S 


REFERENCE 


MtfirwT  &  prnafe4  w  Ibe  fi^tn  of  m  tiu^  dectnaic  ndpe  book  vnfa 
wii  I  111!  II  iiift  I  ihiwln  111  ii  theory  cai  be  pal  MtQ  inctKE  QSiQf  • 
n&^  i>f  cifflunoiril  vqHible  lajazitr^  nambfC  cmnpsncnb  adddevico. 
256  pp^  t34  line  dnr*iil£l.  III.M 

lSm\m  Practkfll  DigttBJ  Erectranlct  Hftndlx»ol(  by  M'^  Toottj 
cm^ikh  nine  digital  tesi  i^e-ir  prujects.  CMOS,  andTTL  pinuuii:^  aM  tablc!^ 
nr  refcrdiLT  daia.  IniJuduci'iH  di^iLdl  ciri^uiU.  logk   pflCKi,  bistableii  )m\ 
tiniets,  nikru|iruce&5oni»  memcw>"  and  inpuii'ciytpu  devices,  be  fore  \txA 
««  ■  the  R5-Z32C  inteHict  uu)  the  [E£I:-4S8  avl  IEEE  lOOC^  oiKrnjfKr^ 

20Nt(B  ilicni;^rae  Ptwrar  Supply  HaMbook  ^  hm  tL  Sudmr 
ctFVETi  many  t^pa  of  fBpptjCS--iwtterKS,  SDi|ik  AC  ^ifpfri>  nntcti 
oifxtc  lupplia  iad  jftverten.,  AH  type!  of  npffies  tmi  for  ckamoio 
ptifpoaesvc  covered  Tfi  ddiail.  inairing  wiiti  ctlfs  ind  Ibattcnts  3f)d:«a;teMl- 
ing  by  wny  af  rectifkd  :tiupp^i£:^  niiui  linciir  sLubilizer;]  u>  Etiotkm  switcb  - 
made.  *iy stems,  IC  switch  -  mi^  regiildEor^,  DC  DCcDnvcricns  aii4  Inven- 
crs.  144  pp. .  %  tine  dnwinis.  ^16*25 

2C}^ im  Etoctmnk;  Teftt  Equlpmeni  H«ndbool^  bf  Stfvt  Manefk* 
gikk:  ¥i  elednnicJ^  fqniipnirat  (br  ther  eD|iiiBrr,  tDcfafutiin .  oudeat  and 
liqme  EtttnuiaQt.  Pirmdei  i  pucflai  pirtr  Id  nidd^  wmA  dednmci 
iit9JinoaiaMid[feicdawi|aaofmc«iriii|iwidet»^ 
ckctmiaiSfiKnE.  216|ip^  IBriv  drvwuip  f  II.W 

20N 105  &^M  Logic  Gcti4  «nd  FTip-nop«  «7  f^  '  SiAcfur.  whai 
»?Kydoi«itltnw(ou.seihcnL  SeeiLsiociublt^atlrm  fcrtiEidflitan  in  digital 
?lQciruni4:!i  by  trcziinj^  thcr  uypk^  of  gales  iU^  flip-flofH  thonwghty  and 
rnom  ihc  beginning.  For  the  user  whii  wunls  lo  dcaigfi  and  rr™b1tiih?rKn 
digitaJ  (.'ircuttry  witi  OMiidenfaJy  m^fc;  undettiandmf  of  principtr<^  ilwi 
1^  ....rs  ....  ti]diitow«9t»iD  tnow  uvftdua  Ai^  ruki  of  iiuiiid> 
licr.     ^    .     radELlfittpjp,  16S  line  drivings,  ttt.il 

02C:30  flw  Commodofi  Hioi  t  Gomfwwvi  i^  /»  GmUd  AMI 

die  iura  liiick.  iidicfc  t9  find  qieddasd  pnifisnM,  ^ 
et  conncLthin,  and  moret  t9.S4) 

I0M44  World  Atlafl  £ij  AMcr  AjnA/f iirOuT/AcMiA  /nc.  20  pp.  af  fiilkolar, 
8*  "  X  10%',  tufiiairn  NfulJi  Polar  pri;i|ec(iiin  t?f  the  wHtid:  maps  uf  lill 
seven  conlinenu.  West  indiciyCaribbcan  iiea,  and  Pacifw::  Octsn.  iS.OO 

gi€S&  Htvtfff  HaivJboolf  of  10ai  Oreult^— Solid^lstc  Ed.  bj 
Xaiiff  Wr^ijtf  SefSiHu  "^f^  ik&tialflat^g,  n^cr^oct  «i  bml.,  doe- 
tniMCiliobb>da«d|iiTrfLHiiiiiilr*fll  iewglaw  KtitaiiA  foricbaiiM- 
ktqpta.{joippkftlyiqidilcd.ibeb(3QA.kiti:ioftwi^>  uMkiedaDditll  lOOL 
ciro^iti  u€  ckvly  ilatnftd-  420  pp.  |[9  Jt  »ft  <mtr 

mtm  Tilt  Wofid  Ham  N«t  Dlreclofy  At  ,^|iie  ItiAowjAi'  Ncw-^^ec* 
ofid  edItiQfi  now  over  60U  net  Icsitingh.  This  txtot  ijuniducei^  the  apecial 
tnterest  hum  radio  networits  and  showi  ytm  when  anJ  where  yooj  car  tune 
them  in.  t$.50 

\fwmi  1fl9l  biterrwttonal  Callboofe The nrv  1991  bttniMiaiilCyi- 
book  lias  iCO,Wb  licstaed  ncK>  amiteun  in  the  cDuoCiie*  mtad^  fttoflb 


ladnive  cf  Hiiian  AfxJi  die  U.S.  pomniiorg)  OlJlf 

IQD091  1091  north  Afawican  ^ftxM*  Ite  1991  Naab 
Cailboakidsdtoc^,  reiroei,  iftj  iddr^a  itijinwrtM  fiif  cwp'STO^OOO 
IkcRsed  radio  imdrun  in  all  oomlrkt  ci  Hortk  Anxma,  Iwm  PMrnem  tt 
Cmiiii  including  GnxnJand.  Bcrmitdii.  ^nd  thf  CArili^xan  isluidi  pltn. 
Hawaii  md  U,S.  p«)«Jt«sBtDna.  $29.95 

D5H24  Rsdlo  tivftdbOOk,  23i^  Ed.  fty  fTiUcoM  f.  Ott  W6SAim)pa%^ 
of  evef>-Ehing  yixi  wwted  bo  iikuw  alboul  rsdi(>  cammuniciBtion  Indqplh 
nudy  (^  AC/DC  hmdunauh,  SSB,  artrawiit  ui^j1m:3>.  poiiit^r  pip 
piiH.  JBHf  nnc.  $19 ,5EI  hfefd  conr  Hlir 

IIE76  Qa^  BKtronics  fYtpamdhj  At  ^m^  ir/.Wt^'  ffn^mMfi 
ThorottfUy  fcviied  in  1972.  Cowcfi  iIk  tnfamii  ispects  of  ifiptted 
dectimia  ind  dectnnKS  coFiuiiunic9itnii$  ^7  pfi  f  11.95 

I2E4 1  S«€tind  L«Vfrl  BflSic  Eltctfonla  fnpani  by  tkt  Swmw  of 
Navd  f^itsoanil  Seqiu;!  lo  Elastc  Etennmcs,  thnrougK  (reaimctit  of  the 

mod  uJvanc&d  levelif  ol'appliect  ckctrttnks.  Includcii  microwave  njc«iv- 
tng  Ami  ( r  aTLyniti  in^  H  LindrBds  of  excf  tinii  d.ia^.rim!i  325  pp .  (7.50 

011X5  tM  lllutlfated  Wctiofwy  ot  QectnMiIci,  5th  Eil.  Ay  J^/kg 
f^  Tmruer^d  Summ  GitiSac0  Farunm;  lonr  dua  17,000  onriex,  in 
dJuidliw  Bfl  of  ifabre*iai«.  iod  ipponice*  picfcsd  wiA  "f**^"***" 
^rnboCi  ud  camvfiiaii  tibia,  dM  it  by  ^  tbe  mcni  am^ahLMivt 
cBcikmgy  4pf j—Jiul  dw-uunka  Md  oimpBieg  temti  tvaflihie.  T^piga 
$26.95 

D4M54  GGTE  MorM  TutOf  Fr^m  beginner  lo  Extra  ilms  in  tmy  xir- 
paced  IcfkHon^.  Cmk  speeds  from  I  tuover  100  wonin  per  minuic.  Siandaid 
nr  FamswDrth  mLiJe.  Adjustubte  [cfic  frcfiucaey.  Create  your  crwtt  drills^ 
prMnt  or  actiml  eMm^.  Exajiuconfonnto  FCC  rcquirecneniS:  5  U  fkjppy 
1^  ISM  PC,  XT.  AT.  PS£l«  an^Miies $19 JO 

Q4M5$  Acfvinced  Ednion  $29.95 

OITTJt  Tnntmitttf  Hunting:  rtodlq  D%ectkm  Finding  Slmptiffed 

ahHi.Sl7,fO 

20N0>^)f  Most^tt«n-N«d«d  Radio  D{fr§r««nft  artd Servicing 
IrtfOfmation,  1 926-1 133,  Vcilume  One  aympUidby  W  iV.  Seismmt 

An  invaluable  reference  for  anyone  involved  in  VinLiige  R^id  rcilur^tiQ!]. 
Hundieds  orKbematk^.  writing  diogranis  and  pitrti  lias.,  ftll  fnoni  liu 
cxnguul  ioyrcci.  $tK95 

|ON(m  How  To  flewd  Schematics  (4Ui  «fitkift)  I7  AbmU  E. 
HmiHglw  Wrinefl  for  ite  bqpvr  m  ducmmcL,  bit  M  ilia  rffiai 
■rtiniiaiOTviigiMe»iteiiE*By<w«riiM&ftiae^^  TlwbocA 

is  y&ff  key  la  "ffwiing,  ^hc  cny^Efies.  of  idwinitici,  begtimuig  wath  ■ 
leneral  diKussioci  [^fctectionitdiqnnis,  tl4,95 

20NQ97  Radio  Opcr ntor's  W(>r1id  Atlas  by  W^UtSHaMtt,  WiCP 
Thk  If  a  compu^  {5ilT]i^  diEUiiJcd.  mid  comprehensive  wnrld  M\ah  dcfiigiied 
is  a  timsLam  deth  kic  pcHnpaniiifi  (or  radio  opefBlc»i> ,  und  a&  ii  repli^emenl 
fartlietniditkMia}1w|ycidciiiiilii«didu&i.  Alvpinclijd«iaie42pageiof 
vital  lUUMics  iidoul  ckI)  GH^if.  ftpiif  w^  DXff!  wocidwidc  -  imS 


SHORTWA  VE 


06S57  •  T&t1  Pa«»port  to  Worid  Band  Ridlij  (7 
inttmutiBaal  Bi'QadcMtiag  Sityites,  Ud.  Yinii  t  jin  Imve 
die  wurEd  il  your  fingetlips.  Yuu'll  gel  liie  Ijilesiit  >Eiition 
and  ttnic  fiids.  ifie  1991  Buyer'i^  Ouide  ind  more.  JSl 


mm  I  DXer  s  DimMrf,  IMO-il  Editiofi 
By  Fiti  Qtttfmam  Mai  coqiptac  lot  of  rwHo  latosr^ 
cwr!  FeaniiB  over  liOO  listenen  fram  over  73  i^imitnoi. 
Also  included  ts  hiK  bifonnirKin  cm  Eiver  100  ndio  i^lubs 
worldwide.  $4,95 

ISA0Q2  Scanner  ind  Shortwavt  Answer  Book  by 
BobGrvve  WtiiZiticryiiu  Keve  {liffvculiy  calculiicini^  wnrld 
time  tottsi,  cntT'icrlinf  luJohc^J  Id  Tnc^aheil?,  (it  ftc- 
<pCTCio  la  metcn,  ihti  boc^  will  (vqvide  die  uaiw^ti. 
SUM 

0^  n  Shoftwav«  R«eaiv«s  PMt  and  PnHfi  iiA- 

tdby  Fred  J.  fTiriiwn  Ccndse  ^jaide  tD3004  Mmmnrvr 
rqcci^er^  tnaiuiiacturtd  in  i£ic  liUi  20  ytdis  Give%  key 
informition  on  etch  model  inehiding  coverage,  display, 
Cir<;yit  l]^pc,  pcrrurmunee,  new  vuluc^  used  Vdue,  etc. 
Hiotm  (in  most  nxxleln  Ttie  Blue  Book  of  ahortwavc  riuJIo 
value.  I9B7.  im  pa^&,  8VI  k  II .  16.95 

07R25  The  RTTY  LWfttier  l|y  #>frf  O^nmiii  Cooi^ 
piet  iittia  L  tbum  he  RTTY  Ustfoer  NeiirsJet- 

ler,  CoBtms  ofHcruBc^  iiiid4i>fiiid  ndbnmbaD  oa  id- 
Tuet  RTTY  tAd  I^AX  BaDmiortni  tedniip^  nd 
frafKtt^  tSfrpp  $19.9S 

0IAB7  SlMNtwaiM  LittCf^er's  Antenna  HandbtKHk 
byRobfrtJ.  T/nfr/^rBeefupsliorrwave  receptKmcipaci- 
ly  and  ititn^aae  ILBitcnlne  enjcymcni  cisily  and  ifw^peii- 
jiively  $12.04 

OXW  StiOitwavB  Clarkdestirw  ConficSenttfll  byGtr- 
tyL  Doicr  Coven  jtfdaDde^iubmadcaaiBg,ai«flEnr 
^  roTiMfy  ipBtl^llifMii  !h,  dber  loipubfiillBd  iifiivm- 

iwlio^  M.^m  twC^  Onrfgit  pwWfcilMi^  S4page^  W#^ 

OJM22t  US  Mihlary  Communications  (Part  1J  Dttts 
with  LTS  MiHtar^  cdimnunicBiian  channels  on  Khonwave. 
Covers  rrequcncicj!,  background  iirt  point  to  poinl  frc- 
quencieii  forihe  Ptiitip|;unef ,  Jilfiin  wA  Knri'a,  Indiiui  and 
Pacifii;  Co?an<t.  and  rEunr:.  TnOfMgcs.  $L2.95 

a^Hin  US  mmMTf  CommunlcaUom  (f>srt  3)  Cm^ 
enLTSCoBlfnT-^  "^^A^a  TAP.  FAA,  Di^.DrEi«T]g>. 
Federal  EiDcr^  amA^picy.OiaatTCQm- 


itiunJcQtinns.  FCC,  Depi.  of  fuMiioe.  From  14  KCwWO 
KC.7ypagej  $12.95 

O^M223  US  MIUtarY  CommunlCBtloni  (Part  3}  Tliis 
put  cnffl{ik(£%  the  %ari  uverall  Erctjuency  list  ul  U ti  Mill- 
lin  lervkcs,  6nn  B993  KC  ti>  27,9«4  KC.  n  p^s, 

09S4I  The  Scanner  LMtntf  i  HancflMOlt  bf  Ei- 
wmi  Stmnrw  SIBFF  Get  die  tnosi  «ni  of  y<iur  tcaiiittT 
nidia.  Covets  getting  started,  icanners  and  receiver!^  an- 
tennas, coaxial  cable,  iccessofies,  pompuier  comroTted 
mnniioring,  muie.  $  14.95 

Q^5v2DK  flBdloifil«typ«  Pr&SB  Broadcasts  by  Micharl 
Schaay  Covers  u:hcdu]ci»  oi  PraA  Scniccs  bj  time,  fre- 
quency, and  couQto  bfoadcvunf  ui  Fnglofa.  Ff^ndi, 
fa  I  laia .  T|wiih .  uM\  T\  it  IIH.IM  111  Dcuikd  Pneu  A^enr^ 
i^QfU4U-  iSDpp.  $12.95 

1 1T88  Tim*  In  on  Talaphone  Catte  J7  Tm  fUttitti 
iQAES  Fofinancid  sa  a  htqact\ey  list  wub  detailed  de- 

scrljitior  of  c4c:h  service  and  its  location  m  RF  "fvctrutn. 
Provlde,<;  b^ic  jnfiinTUitkin  fbrcij.j!ual  ti^teneia  getting  inart- 
ed  and  dctail^i  for  nrdcnl  c^nthtisiaMn-  $12.95 

09P3J  The  Plratt  R«dio  Dlroctofy  1^^  idlllon  by 
Ctffqft  ZeStr  Coitffttn:!  dtfa  gn  vxx  lOO  pirate  mekBi, 
aciivt  fkainc  t^.  How  to  rune  in  pirA^  bfoadcaib  lad 
fct  QSL&  Eroei  ilie  sidsqi.  17,99 

(ISICJOS  Gwd*  to  R*dwtei«typt  (ffrnOSlillonB  frf 

i.  KfimgeHfksi  I'pdjied  book  cttven  all  RTTY  irtaiiaof 
from  JMHi-lUMHi-  Preii.  Miiilary,  CnmnKrdat, 
MelCii.PTTs.enibtUjiies.andmmr  105  pp.  SI  1*95 

I L  ASIQ  Air  Scan  Guldft  lo  Aeronautical  Comttiun^- 
Cttk>nft  (5lh  EdlUOA)  bt  Tom  KiteM  K2AKS  Mf>st 
coinprefapisiwe  fuide  lo  raooitonng  aetoneieical  ceffrsmi- 
aietltUD  in  the  US.  ExpnUkd  ie»  nrvcr  ^  Crtadlia  iaHf 
vrpoits  aad  suptinc  boci,  pdiu  hitiDfs  kf  CACid 
Ancna^  die  Canbb^  ^4o^b  Ailaau:,  mA  ike  Pacific 
TcnteffiQ  11495 

07A66  A«ron«u1ka{  Coniniunicaticm  Handbook  I9 
RifbtrlE.  Evann  Fxhousiivc,  schdlariv  ticaimenr  of  short- 
wave  BcnoruiulkAl  listening.  Well  or^m^,  up-kKlate- 
266  pp.  (19.95 

07R20  A  Ridlo  Joumel  t912-1»40  ky  Itua  IU9- 
mttktr  WKRf  A  iiKtnalii^  U^  ihnv^  time  Ejwy  to 
rriri  inrtmrnrmiifivr.  n%rtfirn>il  pjnifTiirminitT^  A  nip 
dgwm  mnaoiy  luae  to  rfaeearty  dliynif  laditf.  17*95 


II  RFl  3  TTw  "Top  S«€fit"  RatlstTv  of  US  Govern- 
mint  Radio  Fraquencles  (Tlh  Ed.)  by  I'ftm  Kntttl 
KlAEH  Thiii  M.'annef  directory  has  NKome  liii-  aiirulard 
rtferencc  sourre  for  firequency  and  other  impofiiiit  infor- 
matne  rdvciiif  10  ibe  conEimuik«ioiu  of  ledenl  igeo- 
25a3  47t)MHr.ti9J5 


ail%8  ^ila  Ridio  Static  na:  Tuning  Into  Undef^ 
ground  SfoAdcaals  by  Andrtm  ft.  Yoie-  Guu^jfilaji- 
Hvc  guitle  lo  luniftg  in,  idenijfykng,  and  coniaerinf  tfie 
mi  HI  unpriHllciiihle  !iia£iona  ^  the  radio  spectrum.  192  pp. 
$12.54 

I IF52  FerreH's  Connd«ntia!  Frequency  Uat  nww- 
p&t4  tff  AJi*  Hsili^y  Alii  rrequieacici  from  4MHi- 
28Mlb  avKTVg  lii^,  oatiai^.  >fvo«  Volmei  Interpol^ 
ifiailKt&,  AirFameCbe/T«D,iBDic37£]pp.  $19^0 


1 1 SR?"  flatlon^  Difectofy  of  Swvfval  l%wjb  Fr^ 
qu«ficl««  by  Tim  l^eM  MiAEE  Hmo^  inl  ^v/kvc 
nference  guKle  tu  Kigh  iniereu  cimtmuaicifticin!i  frequen- 
cies n^uireJ  by  :^iirviivali£;t!)i.  Irticludes  chapter  on  building 
emergency  cnnimLiiiicationH  iuilcnna  .syi^emst.  $S.95 

MSMll  Scanmir  Modlflcilion  HaffiUxmh  ^  Biit 
Cfwtk  frmida  ftm^  forwtfd  ^ep-by-tiep  iagnajmaa 
Ifareipazidinji;  dK  opeiMii^  capabilAies  o^  VHF  icancerf . 
FOlcd  widi  menMai  Eu,  hdpfid  pbcco^.  taUes,  aid 
njuiTi  $17+95 


I  rEHI6  Guide  to  Embasay  ElpieMa*  Communi- 
Calionfi  by  Tnm  KneiJel  HSAES  C^indid  ukI  probing 
eMiitiinalion  of  wh>rldwide  enibussy  and  {ulleyed)  espi- 
onage communiCBikin  systemm  and  net  works.  BiueEuive 
mjorhbVHiutkpn  diicctofy  ol  embaiijiy  suiicmsi  is.  itKly4^ 
ed.tlO.95 

iSmi  t3d1  Stiortanye  IXraetory  (Tth  mI.^  finr  As* 
Grm*  Eneisivd|  nertisl,  tbe  at*  1991  StKxti»avs  Di- 
WsltKf  ^  the  '  * w*^'^*****^  DXer'v  bdiic  for  die  fin&  30 
SiH  i  d  radio  ipectrun9+  Jnchiding  up-U?-daic  md  acairv^ 
VLF  Information  a^  wdl.  270  infofiudtiot^-^kicd  and 
il]Lj;itjnit4:d  pagt.^  in  convenicnE  &^^  x  1 1  formut  profession- 
aJty  bound.  $21.95 

^0N($9:i  Vtmigi  Radio  1387-1929    by  Miftpm  C. 
MtkhkoK  Recqi&ifcs  the  cuiiancfB  oC  ibe  uriy  dayi 
TTieaiMtKtftorwrrfeneacc  boot  lor  hiaoriiBi  and  cojlcf- 
icfi  ta.95 


Wmm  A  Flick  of  the  Swltth,  f  93O-19S0  h  Mw^ 
f^it  E.  McAfnhtin  Here'i  yciurihiinicc  lu  rccipdjir  die 
iJihlli  nf  Qilii-Linie  radk)  aruJiielevL>jion.  BrowM;  ihrt^ugh  a 
ihoiuand  pbotoi  and  fascinating  okl  ad&.  Discover  the 
fMst*f^mmg  hubby  of  radio  coUediai,  Md  pedupt 
ftnd  1  tieasufcia  }^aitr  own  imc  or  ocHir.  ttJ5 

3QW95  World  BnMdcaii  Statior  Addt«M  ikM* 
by  Getfy  L  Zkder  A  iDud  M  tte  acnaa  AattiMwe 
lisicficr.  KuAdi«dt  of  addicua  for  Aortwne  broai* 
ciAi  5UIKHII.  ^MKial Kctiofii  widi he^Fful  isfonruHwn 
to  increase  yofurQSLpcirenLage.  $8.95 


VIS  Study  Cardt  Advance  the  easy  way  wldi 
VIS  Study  Card*  Comp«:i.  Up-ltniaie  Flas* 
Cbda  *iA  Key  Wcnk.  Ll£ideiiracd.  Qan  od  hidL 
Fonaalif  woried  at.  SdmniCia  M  your  taper 
lipL  Uwi  SUCCESSFULLY  byaiea«tt  til 

KovTd  viasi     ftiJiS 

ItCH  V1S02  11.95 

GENERAL  VTSKJ  9-9S 

ADVANCED  VTSO*  15.95 

EXTRA  ViSOS  UM 

Lanze  Code  Programa— {Avaiiabli  on  514 " 
dfftk.)  IncipcnsiVr  CDHipkic  study  ^idc  code  pttj- 
frams  for  boifa  ik:  C6t/1 2d  Cocmiudoiu  aad  1^ 
EBM  con^Miikek  Fkoprnt  adHde^dned  FCC 
qK^aaaaL  waiipie  dbain  mtfmonL,  fonnBlas, 
idkcztUK  syrabub,  [&Bpiaa.  aixl  Bffluiaaaf  fVE| 


IBMFtrtI     Camoitohnf  Fna 

Ncivtce                    EBMOI         COMQI  III.W 

Tab                        [BM(I2         a)Mm  tN.95 

Geocfi]                   mm}         CDM63  $14.95 

t^^mot                  mmi         COMOI  IIIJ6 

EdnriievP^        WUSi        OOMD  tlf,« 

OHM.  COmK  SH/Commodora  Tech  No 
Sod^-Lsnu  Code  Profpam  ooBtelia  adi  the 
■irtbwUwl  FCC  ipmloai  and  asBiWR  1 
teitini;  furmuEas^  a^tHMk  siiTTibols,  dl 
md  Humple  test  for  ]H»itntg  the  mtw  Ttcliniciw] 
NoCodelicefne.  $24.95 

1BM97  AtnateuT  Radio  Part  B7  Rules  (in- 
cludes upd|l«d ,  nrvucd  Commission'  £  Ruiu- ,  Sep- 
lember  30,  I9t^  5^ '  diak  IBM  eoiTV[aijbte  oidy. 


ARRL BOOKS 


ARI99I  fkfVRL  Itftt  Hwidbooli  (Stiti  td.)  n 
dHpl»i.«  ftiiuinog  2,100  Hiitea,  fifuici  tod  ctur^. 
He  mas  aaipidwtti^,  wefi  ix^med  and  lifbrdr 
iM(  S3uf££  of  ijiuicur  ndio  reference  miieinil.  1232 
pi0»  S25.00 

AIU065  AflRL  Anlenni  Book  RcpTeMiiU  ihe  bcsi 
and  ninsi  highly  regarded  iiiformalion  on  anrcnrui  fun- 
diHtbCi^tiiJit.  ir^mmisfiKiri  \inc&,  design,  iiid  ainsEfucliddl 
Ql  wmamejmu  IIS.QO 

ARIW  ARRL  OptnUng  Mamitf  Picked  vidi  io- 
Amnitian  ■on  how  id  mtlte  the  bes  ai<  ot'  youf  UMim, 
includiQgL  inlerficing  home  cdrnputem.  OSCAR « 
VHFtmF.caacsmi  II5.M 

AROI9i4  Antenna  Compcndtun  Viil.  T  Mmawk 
OQ  veiucik,  quKls.  lucip^,  y^.  ndMiwl!  liie  inien- 
nas.,  bHlum,  Smitb  Otiiu,  ameofii  pdimarioci,  ind 
<}lher  iiUeresting  subr^et'lf  110.00' 

AR2$4S  Antenna  Compendium  Vol  2  41  papers 

cavenng  venjc^ii:^,  y^Vi^'^.  (^U4id^.  multitMnd  and  brosd- 
brnid  lij' stems,  anicnni,  rejection,  and  much  mcsrc. 
112.00 

AR2626  Companion  SoftwAre  for  Aji(*ni^  Com- 
IMnd J um  Vol.  2  5 i /4 "  MS-DOS  flo^pf^v  I ] D.OO 

AftOOS  W1FB  i  MtMltl  Nottteot  kj  Dmig 
OtMew  W!FB  Get  i^  best  periommcv  oa  erf  vaab- 
irti&rw  ^ue  MteaiBa  ^id  vhc»u1j    Build  lunen  iid 


AROMS  QRP  Moflcboolt  J^  Owf  IMMiw  Wi#B 

Piaettt  consmjcfioe  pro^Kts  For  the  QRP  opernor, 
fnjnii  a  iunpk  1  «riii  crysiJ-conuolVed  trammiizer  u) 
mare  compjcx  tnmce^'vef  desif  ns  M.OO 

AR4t4l  WIFB'i  Ditlgn  Notebook  frj^  £)oHf 
Dt^ffH'  If/FSTlii^  fjliiiii  liinguagc  book  h  OJIiid  widi 
simple  practice  prujccti  ihui  can  be  biiili  using  readily- 
■vailaUe  compoTKntK  and  commcn  hand  tool}.  S  10.00 

AIU^Q^  Antenna  tmpe<darKe  lialcNng  ky  W4^ 
fn4  N.  Cbw  Moan  unnpreheittP*c  bod  nrnden  « 
ustnf  Sm^  Oofts  »  lolvuig  tcnpedwice  niAitii^ 
SIS .00 


NEW  STUFF  ^ 

AR329I  Now  rou're  TalMni)!:  Dltcov«r  the 
IVofld  of  Nam  Radio  Sut'CE:5scir  m  \hz  LnirncnscJy 
poprnJof  Tawf  m  the  World  -nHih  Ham  fttidio.  Covers 
c  vcryLhing  you  need  ta  kjM)w  to  earn  your  first  Ani«ieur 
Raiik)  license.  More  [hon  i  study  gukk.  (hi%  Niuk  will 
belp  ytwyf  ieEect  equipttienf  iot  your  turn  mdiQ  mjikmi 
md  explain  hov  ta  vi  a  u|)r— evoydung  you'll  need  I0 
kaowlD|^«»lltt  air*  An  AliRL  PublKHion  tlf .00 

Aft^S?;;  Your  IntroduetMM)  to  Hone  Co<le:  Pim- 
lica  Cftt«ett««  ComptinHw  code  eourie  do  Now 
Tm'K  Taftiag!,  thi$  kj  ncl^ides  tw«  W  mitam  ca- 
teOfi  etpea..  Pic^pom  ytsfatibcS  WPM  Moru:  code 
caan  lo  earn  your  Nn^ice  (icei»e  or  idd  high-fTetjuen- 
c)r  wwMwidf  connnunk  tii*  tns  pn  vile^  to  your  code- 
free  Technician  IJccftsc.  Si 0.00 

201^091^  Hain  $turf-Th«  Who— What— Where 
of  Amateur  Radio  Th\h  k  [he  indL&pcnsahle  new 
^idc  to  cvetyi^ing  in  Ham  Radio,  [fyou  warn  lo  know 
who's  on  fitsi  and  whaii  wh2.  diis  valuabk:  gjiiide 
bckx^  inyour  yuck.  You'U  nfcr  lo  it  again  and  a^am 


AR0402  Sond  Stiti  Ditigf^  OkKk  fkll  of  food. 
bCHC  infafnuum,  cirruii  (Imgia  and  applicaiioAi;  de- 
trripliofu  of  reaiveri,  iransimjtiers,  powtr  Mippikf, 
and  lest  equipment,  SI 2.00 

AR3193  Weather  SBtftllite  Handbook  (4th  ed,} 
hy  Dr.  kaiph  Taggarl  WR8DQT  IHot  off  the  ptti&l 
Expanded  and  rcvi.scd  ut  refleci  Today's  weather-fax 
saiclliic  Ifehtnlogy   120.00 

ARJ^'JO  Companiort  Software  for  Weithtr 
Sa«iline  HkndlsoQtt  5 1/4*  MS-DOS  Fkifjpy  Sli.Ofi 

ARtOlS  The  QtCC  ComptnkM%  h  Jam  JCis^vflr 
KKIS  ^\h  OK  m  iHijpk ,  ttfitghtfuranrd  lervm  w^ 
you  need  to  be  asDCces&ful  DXer.  $6.00 


lo  find  jUM  tk  righd  equ  tpmcm ,  where  lo  shop ,  and  who 
tticall ,  Bvcr>'EhEng  {mm  radios  tiiQSLcard^  tuhal  pins, 
compleie  with  pnodiicl  dt^riptions,  vendor  prnfilcii. 
prkes,  and  more.  Sl*,*S 


20N(m  73O0^ 
Thib  tradniQiial  U 
hoar  d^ck  trill 
kni  ffctf  OB  tbe 
■ijIfjfjinuriliKk 
The  bri||*  ^  lofo 
«el£Ome£  miton 
to  yoar  operamng 
ppiifton,  whi!e 
showing  your  ob- 
vious good  taslje  in 
ham  radio  maga- 
fines.  fJ^.HiS 


BOOKS  FOR  BEGINNERS 


OIKS  The  Begmnef  1  Kindt)O0it  o4  Amateuf 
HMJD  "ni1  E^tionby(^t  ImsierCamkniKi  ihcofy 
■ad  practicr  m  an  c:  ndersiaod  RtfiOiLi  and  pro 

iTHki  lAlomiaiEon  So:  . :.  '  .jn||  md  m^ltng  ndk)  rc- 
qeivffi  and  Iriiihniiticrji,  antennae,  ir^umj^sion  lines, 
and  test  oquipmem  ^OOfMgn,  291  illu!^ralkHi)i,  SIB. 50 

2m<Bt  The  Wgr>der1tjl  Worid  of  Ham  Radio  by 
Riihtifxi  Skolirik,  KB4LCS  Thii  t»ok  addfe»«$  the 
plea  th-al  suinething  simpk.  cleir.  and  fun  be  wrKten  to 
iniFi]ducc  yinrn^  people  to  ^umiciLr  radn.  Pici^iip  one 
for  tiic  new  ham  w  >our  Ufe  $7.95 

TONcm  Digits  ElectTOflka  PmjeotB  for  B*gln- 
nan  Jy  Qmat  jBui«f  cnmaim  1 2  dif  lul  ckicrnKLu::^ 
pnifeeHMmlietof  ihc  beginner  Eo  biJiJd  u  rd)  dK  inini- 
mmmoitqa^maL  121pp.. S6lmedraw;n|E%  Il2.5i 

TOmm  EtectTDf)^  Build  *nd  Learn  f2nd  edl~ 
tlonj  ty  MA  /•m/oW  iumbwies  theory  and  practicf  hi 
thai  you  nan  'learn  hy  doin^;/  FuEl  CDn.4rucli{Hi  details 

ANTENNAS  =^ 

05 A^  •  Etsy-up  Anienriat  fof  Radio  Uaten*rB 
•nd  Ham*  ^  Edwei^  \t  \aM  JJke  ta  leam  tuw  id 
comiruct  law -cost,  taL!iy  uthtrect  adEnnia?  Esiiy^iip 
AMrmmi  willhe^ytiu  llfwSO 

WtSAfStm^  CswtM  W2LX  Yw  bew ritool^.  cm- 
flnctwG.  Dpcrakai.  Wiie  bcarra.  5WR  eime&  Maidi- 
il^iiyj|eivi&  A'^mvil"  foTinenaiu  DXers.  $II.4S 

IOAJ43  •  An  About  CublotI  Quad  Aiitafinai  by 
Wmm Orr  mSAl!ktf&ti Owan  W2LX TTie  Clas- 
sic" on  Qujui  d^lgn,  theory,,  cmutmciian,  upcralion. 
New  (ced  and  tnaichinn  syKtems.  New  daia,  %9M 

IQA344  *  The  Radio  Ajniteur  Antenna  Hind- 
iOOk  ^  mUum  Off  W^iHAVSmft  Cowpm  W2LX 
Yagt  beam  theory,  conitmction.  opcrarion  Wire 
bepB».  $WRc:urvn  Matehing  syidcfib,  A  "mtH"  lor 


of  a  ctfiiuit  deniEKiatrMor  mitf  diM  u  lucd  in  subsequcct 

£fldlDBiffl  wDk  I^DQuUGC  ■CAIDfllfllli  ^Mftrtmftif'  ii'^Jiifli' Whf ' Wm\ 

Dewnbeii  bow  diicsc  cixnpcieieiiA  bc  built  up  tmo  use- 
ful circuits,  oHriilsiof&H  muliiviliinnx^,  btstitdei,  and 
kigk  dfnuls,  128  pp,,  IH  pho^ps,  72  liae  drawmp. 
11150 

AR2073  Novice  Antanna  Notetiook  A  beginners 
gUKk  I'l  eaiiy  anfd  effectivf  antennas  and  Euncrs  yuv  ^an 
budd  tS.OO  An  ARRL  J^Naatlon 

AR2S:7|  WlFB>  Help  lof  Ntw  Hmrs  ^  Oanff 
Dr.l^tew  WIFM  Con^ltele  ftv  die  ncwwrrvt  Pu  DO 
p:tiicr  a  bAmni  aad  get  oo  the  air-  $10.00  Ap  ARRL 
hjbticauaii. 

AR22S6  F^r«t  Stept  in  Rtdio  by  Dmg  iMMttw 
WtfB  Series  of  jJST articles  See  coinpofienis  auenv 
bi^  into  ptactkal  uirruits  and  how  the  circuits  make  up 
your  radio  gear,  &5.00  An  ARRL  FuhEicaliun. 


10AH(^  •  Simple,  Low-coit  Wire  Antennae 
for  Radio  Amateun  by  Witimm  Orr  W^SAI/Stuofi 
C^mm  W2LX  At  I:  New'  Low -cost,  mulli  band 
anfeenrus,  iKxpiauve  beams.  "Lavissbic' 
f{tf  hams  la  *tiii^'  kEMKHii:  tkw  dA.  St  ]  i9 


IOA342  •  AiAboytV«fticalAntH««tJ!pmw 
Orr  WiSAlfStaan  Qnw  W21X  EiTcdne.  hw-^osi 
vettioli  lO-tOOoL  -DX,  nHjh»band;con:pact*erticali 
for  ^miill  spaces;  grounding;  test  equipmenl:  iighi' 
mnii  S10.50 

QIA70  ■  f^ctk:al  Antenna  Handbook  by  Ji>itffh 
y.  Ctrr  1>»ign.  build,  nwdily,  and  inszall  your  o*n 
antennas.  CajT,  a  lO-ycaf  vetcfift  (^  lechnicaJ  writ- 
ing, haa  a  unique  abUi^r  ai  piaaa  cample  i  le^hni- 
eai  CQBcepU  m  m  ea^^^^aderttud  way    416  pp. 


PACKET 


IOA347  M  About  VHF  Aniateuf  Redki  by  Wtlitam 
Orr  WtSAi  DX  jHtipagiiiinri.  VHE  ^a^i  and  qi4P<i 
beaim,  lepeaters  jjkI  how  ihey  work ,  OSCAR  sBt  II  ittb 
■tul  how  to- use  them  Si  I. ^5 

03RO2  RTTV  Today  by  Dave  ta^ram  K4TWJ  Only 
up-to^(e  RTTV  btKik  in  existence-  Covers  all  facets  of 
RTTY.  Mosi  tDfnpfcheEisive  RnV  guide  ever  pub- 
Its^Kd  Fully  iHuMnti^  n2pa£ea  S8.S0 


0(»V|  I  Tha  eaax  Gukta  to  VHFAJHF  Hani  I 

by  Edward  H.  N0B  ¥hti  book  pro^iiks  a  Tim  me 


iziitdiiction  to  Ufe  on  t^  2.6<  aAd  1 .25  nieier  bilidh  *» 
wdl»23.33.aiid70cnt  $6.56 

J  6PB6  Packet  Uaer'i  Notebook  ^  Buck  Rogfrj 
K4ABTOvtT  90  dia|ram!>  show  tried  and  inie  ctmncc- 
tions  lor  poptiEar  TNCs,  transceivers,  and  computers . 
A  genuine  nuLi-and  bdt-v  how  -i%yik  j  rttanual .  $-9.95 
01 P22  The  Packet  Radio  Handbook  i^  Mnethm 
L  Mayo  KitJT"  .  ar  cicellent  ptcce  of  work  Well 
wtHth  r^adii^  for  bsih  Ehe  etpcriaged  ml  die  new 
pKicfcer  die  deTinkive  guaje  lo  an^air  packef  op- 
entan   ' -CivTH  Reedy  WliEL  Oaly  fUJt 


ARI2S0  Lof  Boolc-Spirai  13^ 

ARAJ4 1  Interference  HiadbOOh  Wrrnen  ffom  m 
RFT  skulh  &  pefspeciitc  Hbexpcrtenee  m  Moving  in- 
lerierencc  pnobtems ,  $  12 ,00 

AR2I^  Data  Book  Valuable  siid  tn  the  RF  design 
csniineer,  technician,  rndin  ^ni^t^ur.  and  cuipeHmervter, 
Cofnmfirily  used  ttiiles.  iJiufti,  and  thoK  hard -to- re- 
member formnilas  112,00 

AR296a  TranvrisaMin  Una  Tranahirniari  t^nd 
ad.)  by  Dr.  Jtrry  5*  wi  WlFMl  Prdojcal  deugt^^  ind 
spKific  tBfqnuatHO  «  ccnstructiaB  lechiuqeei  nd 
sources  tt  mttaid.  More  de^igm  far  aMBaa  tsncn^ 
kybnk.  hI  Ibr  iIk  VHF  and  UHF  bantb  272  pp. 

pMi 

ARRL  LIcenK  Manuala  All  die  d^cory  you  need  h> 
pas^  your  lEbt.  Conipkie  FCC  ^ue&iion  pooli  with  an- 
swer, 

A  R2  375  Tachnlclan  Claaa  SA.OO 

A  R2  3»3  General  Clati  $4.00 

ARd  1 66  Ad  VifKed  Oftta  fi^OO 

AR2I9 1  Eicira  data  Sioo 

ARCU 10  Vagi  Antenna  Design 

Oniinally  pufaitriiedasaiemBiiiaHAaiiv.pdUad 
Md  eiipaaded  by  Dr.  Lawion  $1510 

AROI37  AARL  Rep««l«f  Otreclory  1391-1993 
AimcHl  18.000  Livings  with  nvcr  2200  digipeMeri, 
Bald  pitltt.  cress  I  PL")  TtTfle  ChiJi.  cofftpilKvin  of 
frequeocy  coord  inaior^.  ARRL  Special  Service  Clubs, 
and  MXJ  beacon  I  tsting^  from  1 4MHz  \ty  24GHz  S6.00 

AR2i7l  Hints  and  KInka  Find  die  answer  in  ihat 
tricky  prubkni.  Ideas  lor  vetting  up  your  gear  for 
omhir^abk. efficient opention.  ffi.OO 


CODE  TAPES 

Out  a/amitfm\ 


Aft] l«9  QRP  CtaiSl^  ^  ''rfin  of  Ktkkt  6m 
lad  15|Cir^orARRLp^L     ..  :  <4if  caibaiA^ioceh'- 
en^  DiRHniners,  mnsceivcr,  jurce^soriest  2SS  pp 
$12^00 

AR^IHS  The  $atelllta  Exparlmenter'i  Hind- 
book,  (2nd  Ed.)  by  Martin  Davidoff  K2UBC 
E:itptinded  and  revised,  this  2fld  edition  of  "The  Satel- 
lite Eji,perimcnter's  Hojidbook"  in  ycHir  gtiidt  u^  U!iing 
and  ijmffung  iBCeiliil£&,  facus]]^  on  ihue  bmU  by 
ifid  f or  dK  ineraaiiaaai  Jidio  aaMeur  twiiiwimiiy 
S20.0i 

AROI77  LOW  Band  Didng  How  id  meet  the  ehal- 
ka^ct  of  1^  difteioN  fixm$  ot  160.  W.  Aid  40  meter 
^upanaboa  widb  el^ciTve  sacftois.  ajmijiiiiaii,  aad 
operwing  str^cg^.  SIO^OO 

AR2030  Your  Gate  way  to  Paci(etRadlo(2iid  »d.} 
Telh  everythtng  you  need  10  know  about  thiji  popultr 
new  mode;  bow  to  get  sttrted,  equipment  you  need.  And 
more,  112.00 

AR2456  FCC  Rule  Book  (0th  ed.)  A  must  for  every 
airtive  radKiamaieur.  S^M 

AR2t03  Saiefltte  Anthology  Tte  lauai  icfbrmuEn 
00  OSCAR1. 9  dirough  13  a  well  e  tiie  RS  satdlio. 
Enformaiioa  m  the  iise  of  dif 4ai  aaides,  uadong  hsca- 
m,  RLTDAX,  abetocaiaipaier.  ailnoRf  iS.M 

AR2t9t  Space  Alman*c  by  AwA^y  M.  Cu/ih 
£JCf  f  CqAires  ^he  tKtjihtiJtjng  Tccrau  ncwi  troin 
space.  Includes  rnformation  on  .Amateur  Radio  satcl^ 
liu».  Find  almotA  every  thing  abcHil  man's  Hip  lo  the 
s[ar!;,%Opp,S20,00 

AR20g3  Complete  OX'of  (2iid  »d.)  iiy  Bob  tjKk*r 
W9KNI  Learn  bow  to  hum  DX  and  olxain  hard  CE^g.ei 
QSLca/^  $12.00 


ia»matfHiirCi>^aDi^^tBimniMtmM'MMmjm^n*ifm    Herrw^^ 
<^ahau«pA  tf^^  krw  gimtm  J^hfvr  initin  ^hu  an^4f  nrw  sJ^^nem  <^r.  b'f  fattirr§mHlf, 

Vff  <*<  IkirA  Bfeak^f  and  -mu  ii  br  thrrr  befbrr  ytm  ktiit^  if  4  ««vA  ihatUdBUi    W^Fwrng,  J&tf^i  tMidr  J^mirst  ut^^inabty 
^ppfon  io  eautf  irttpenNr,  irwmihit,  jvmKan^tt/  hmin  damaff.  iMtir  Wa^mr  accepts  tu*  fripOHiiNiIify  H^iofrkrr  fifT 


73T05    "Gene^is"^  t$M 

S  wpm— This  is  the  beginning  Uipe.  taking  you  through 
the  2ft  kncrs^  tO number) >  tnd  ncces.sary  punctustkin. 
complete  with  pradke  every  step  of  the  wa)^  The 
cftK  of  leanung  gives  coordefKZ  even  to  ibe  fiiM  of 
Nesfi 


73TI1    ■B^kBreakar-'  UJS 

04  «pB-^cKkegtaqp&a^fn,  JiabriiJEll+wpniia 
ytai'll  be  reidly  al  erae  it^tcn  you  tit  dotni  la  fmnt  ofa 
steely -eyed  vdunteer  eunnner  who  starts  sending  you 
plain  Itnguige  code  m  nnU  13  per  Ytni'll  need  thii 
eMii  inufgm  to  Dvenzonie  the  sJvtre r  panic  univcmal  in 
mofit  test  situations.  YouVe  come  diis  far,  jto  don't  gel 
code  shy  mw  I 


TITOG    ^TheStlcktef"  S5;»S 

*+  wpm— This  1.1  the  practice  ta^  for  those  who  jur- 
vived  fhe  5  W[Hn  tape,  and  it'^  aJiiO  die  tape  for  the 
Nov  bee  and  Technkan  l-icensc*  It  is  CAer^jrised  of  one 
tolidhdtir  ofetxie.  Oiaradien  ut  sera  ar  13  wpmand 
spaad  M  5  vpra.  COdc  poupi  are  entirely  rmdaoi 
^Ajiatiail  icdi  ifi  gfoapsi  of  fiv^ — ditfiailcly  ooL  (wmO' 
ft 


7STW  *'C04ffigaeua'*  WM 

2i4-  If  Cai^i  i^iiliiTom*  Oka^.  die  dnnetyge  of 
c;3odeiftw§uf'agoa^yiallfaiite,K>dcMi'tqiiitTK)w  Gp 
Ibrlhc  cKin  class  lictme,  We  lend  die  code  fajilcr  tbut 
20  per,  It'M  Like  wearing  lead  weigjbtK  on  your  feet  when 
you  run:  Vihi'II  wonder  why  the  examiner  i^  sending  im 
slowly  I 


Uncid  Wayfie's  Bookshelf  Order  Form 

You  may  order  by  mail,  lelephone,  or  fax.  AH  payments  are  to  be  ' 
in  US  funds.  Allow  3  weeks  for  delivery-  | 


Itemjt' 


Title 


Qty, 


Price 


SHIPPING 
TOTAL 


SHIPPING 

U.S.  «dij  $3^0Q  mall,  U,QO  UPS, 

Canada  add  $4,00  mall, 

U.P.S.  to  Canada  and  all  foraigr^  orders  FOB  Peterborough,  NH, 


Total 


Nam© 
Street 


City 


State 


Zip 


TOTAL  $ 


Card^ 


QAE  DMC  DVISA  D  Check/Money  Order 
Expiration  Date 


Telephone;  (603)  924^196    (800)234*458    FAX:  (603)  924-8613 
Mail;  73 Magazine,  A^^  Uncle  Wayne.  PO  Box  3080,  Peterborough,  NH  0345B 

UW0951 


1C'W2A 


IC-24AT 


O 


ICOM 


^  i  i  L  k  k  k  v^k^w^ 


tf  tf  rt  n  iit  rt      ^■^^^^K 


IC-3220H 


IC-2410 


IC-765 


IC-781 


IC-229H 


klahoma 


omtn 


enter 


IC-735 


IC-2SAT 


IC-2GAT 


rfconcepts 


YAESU  TEN-TEC    AUNCO 


PC  Electronics 


Uirsen  Flntennos    Ameco 


Outbacker  Antennas 


cushonft 


'  e  B  •  *  .  iit 


W5YI 


Nye-Viking      Kantronics       M^  ENTERPRISES 
Ramsey  Kits       telex  hu-gaJn       Bug  Catclier      COMET 


SPECIAL 


SPECIAL 


CALL 


CALL  TOLL 


For  This  Month's  Special- Buy 
Some  Quantities  Are  Limited 


-800-70K-HAMS 


-800-765-4267 


kiahoma 
do  mm 
Ci enter 


FREE  SHIPPING  UPS  SURFACE  (except  towers/antennas) 


9500  Cedar  Lake  Ave.,  Suite  100 

Oklahoma  City,  Oklahoma  73114 

Local  &  Info  (405)  478-2866     FAX  (405)  478  4202 


CO.D. 


Hours  of  Operation 
M'F10  6 
Sat  W-Z 


144  and 


FT-6200 

440MHz  and  L2G 

Tnmk-Mountable 
High  Power  Dual  Band 
VHF/  UHF  Transceiver 


The  Fr-5200  tor  FT-6200 )  Dual  Baiid 
Mobile  Transceiver  ii  more  than  just  another 
pr^ty  (Bce.  The  front  panel  can  be  easily 
removed  w  ithout  toofs  or  fuss  and  pui  into 
>(  vur  p^x'ket  when  you  leave  your  can  And 
for  extra  convenience,  an  optional  remote 
cable  kit  is  available  so  you  can  mount  the 
control  panel  anyvi  here  on  the  dash  and  ihe 
transceiver  underneath  a  seat ,  in  the  elove 
box  orin  the  trunk. 


Rir  extremely  powerful  communications 
capabilities  (50  watts  on  3m/35  walls  on 
70cm  I  with  maximum  convenJence  and 
equipment  security;  face  the  facts  and 
choose  Yaesu, 

Feature  and  Options: 

1 6  tunable  memorv  chan- 

nels  for  each  band. 


5,10.12.5.15,20, 


25  kHz. 


38  sub'toneji 
selectable  from  the  from  panel. 

With  independent  squelch 
and  mixing  balance. 

Transmit  on  one  band  while  listening  on 
the  other. 


Odd 


Splits  ok  on  any  memory  channels. 


"lak'iL 
band  scanning. 


iJ4.'li, 


-IllIU^. 


.  For 


For  adduced  scan- 


ning time. 

•  oLich  In^faiH  KtfiiiJl:  Recall  of 
CALL  channels  lor  each  band* 


iLi  iu 


each  band. 

Biiilt-lfi  AiilLiHia  iJupK Ai 
antenna  operation. 


One  for 


:  For  one 


BucklilDTMFdisplayfor 
night  operation. 

FRC-4  { Pager  Un  it  h 
DVS^.^  (Voice  Memory  Unit).  YSK-I L 
(6m Trunk  Mounting),  FTS-22  (CTCSS 
Decoder).  SP*? (External  Speaker), 

Speciftcations: 

Fr^5200:  2m.  144^ 
I48MH/:  70cm.  430-450MHzand 
FT^6200: 70cm,  430-450MHz;  23cm, 
1240^130DMH^ 

2m,  50/5  Wf high/low); 
70cm,  35/5  Wfhigh/low):  23cm.  10/1  W 
(hish/lowi 


(w/oknob) 


5%xVh%S'yit,'m, 


2  lbs.  3oz- 


(Shown  Actual  Size) 


Performance  without  compromise. 


19911'ySitsu  USA:  173T0  Fe#ards  Road  C^ff^los  CA  Wroi 

^^         Specjfi^    "  ^jeirl  to  change  wiihoul  TOiice 


The  TS-450S. 


Kenwood's  goal  is  to  always  offer  our 
customers  the  most  sophisticated  achieve- 
ments in  technology.  So*  when  it  came 
time  to  enhance  our  best  selling  TS-440S 
transceiver,  we  didnt  hesitate. 

The  f€syItingTS-450S  and  TS-690S 
transceivers  offer  a  combination  of  versa- 
tility, nexiblllty,  sensitivity,  and  selectivity 
unparalleled  in  their  price  range. 

The  TS-450S  offers  competition  class 
reception  and  100  W  transmission  capabili- 
ties on  all  nine  Amateur  bands  in  SSB,  CW 
FM.  and  FSK  modes,  with  40  W  on  AM, 
TheTS-590S  also  offers  50  W  on  sbc  meters. 

ForamazinglY  clear  reception,  Advanced 
Intercept  Point  (AIP)*  greatly  improves  the 
receiver's  dynamic  range  to  an  incredible 


108  dB,  An  optional  Digital  Signal  Pro- 
cessor, DSP- 100,  offers  even  further  sound 
clarity  by  tailoring  the  incoming  and  out- 
going audio  passband  signals. 

You'll  find  the  TS-450S  and  TS-690S 
provide  truly  outstanding  sensitivity  over 
the  entire  band.  Innovative   triple  conver- 
sion" also  assures  superior  stability  and 
accuracy,  particularly  above  24.5  MHz,  for 
improved  DXing. 

Other  refinements  include:  convenient 
split  frequency  operation,  advanced  filter 
functions,  optional  automatic  antenna 
tuner,  and  100  memory  channels  v^rith 
flexible  scanning  selections. 

Accessories  include:  PS-33  20, 5A 
power  supply.  PS-53  22. 5A  heavy  duty 
power  supply,  SP-23  external  speaker. 
AT-4S0  internal  automatic  antenna  tuner, 


AT-300  external  automatic  antenna  tuner, 
DSP- 100  digital  signal  processor  unit, 
VS-2  voice  synthesizer,  SO-2  TXCO, 
MB-430  mobile  mount.  PG-2X  DC  cable. 
TU-8CTCSS  encoder.  YG-455C-1  500Hz 
CW  filter  for  455kHz  IE  YG-455CN.  1 
250Hz  CW  narrow  filter  for  455kH2  IF, 
YK-88S- 1  2 .4kHz  SSB  filter  for  8.83MHz  IF" 
YK^88SN^lI8kHzSSB filter  for8.83MHzI^ 
YK.88C^1  500Hz  CW  filter  for  8. 83MH2  IF 
YK-88CN-1270H2CWfilterfor8.83MHzIF 
YK-4S5C-1, 500Hz  CWfilter  for  455kHz  IF 

KEMWOOD  U.S.A.  CORPORATION 

COMMUNICATIONS  &  TEST  EQUIPMENT  GROU 
RO.  BOX  22745. 2201  E,  DominguezStrfidt 
Long  Beach,  CA  90601  *S745 

KENWOOD  ELECTRONICS  CANADA  INC. 
RO.  BOX  1075. 959  Gana  Court 
Mississauga,  Ontario,  Canada  L4T4C2 


KENWOOD     DIQITAI.  aiONAL  PROCESSOR 
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POWER 


FAST 


ETBO 


*JJW 


ItCHIVFDC 


H  fiOtCH-®^ 


POWER 


wuoie^ 


JLOFF 


j,^       JQ  BOOB 


1  ID       ■  ■       ^.  t  I 


n  n  n  n 
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A  vox 


V/OOD     KF*^ 


*TTll«e 


^sewP 


AUTO  ^.—  — 


PHDMES 


tM-ay 


sea 


ATTLff* 


fOtld 


Tien 


^DE.   ? 


Lse 

USB 

FSK 


ON  A  If* 


iisS^^ 


^lOH 

ltf»x 
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-1    ■m^ 
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^^Vr*H 
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tF-^T 
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PINK 


XfT  1WMT 


DELAr 
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PWF 
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VO'^CE 


Ken^vooa  -     •   v  e^c^eas  aUsy         ihikns.  Ciwraef  fitof  tfeifsf  tor  a  cor-  srrnp  of  SAfioft: 
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